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ABSTRACT

The Tulsa District of the U.S. Army Corps of Engineers (USACE) received an application for a
Department of the Army Permit under Section 404 of the Clean Water Act (CWA) from the North Texas
Municipal Water District (NTMWD) to construct Lower Bois d’Arc Creek Reservoir (LBCR) and related
facilities (e.g. pipeline, water treatment plant, terminal storage reservoir) in Fannin County, Texas. The
Proposed Action consists of a regional water supply project intended to provide up to 175,000 acre-
feet/year of new water, with an estimated firm yield of 126,200 acre-feet/year, for NTMWD’s member
cities and direct customers in all or portions of nine counties in northern Texas. A dam approximately
10,400 feet (about two miles) long and up to 90 feet high would be constructed, and much of the reservoir
footprint would be cleared of trees and built structures. The total “footprint” of the proposed project site,
including the dam, is 17,068 acres, and the reservoir would have a total storage capacity of approximately
367,609 acre-feet.

In accordance with the National Environmental Policy Act (NEPA), the USACE determined that issuance
of a Section 404 permit may have a significant impact on the quality of the human environment and,
therefore, requires the preparation of an Environmental Impact Statement (EIS). This Draft EIS analyzes
the direct, indirect, and cumulative effects of the Proposed Action. The purpose of the Draft EIS is to
provide decision-makers and the public with information pertaining to the Proposed Action and
alternatives, and to disclose environmental impacts and identify mitigation measures to reduce impacts.

The project site is located in an area of largely rural countryside with scattered residences.
Approximately 38 percent of the reservoir footprint is cropland and 37 percent consists of bottomland
hardwoods and riparian woodlands, with the remaining 25 percent mostly upland deciduous forest.
Construction of the reservoir and related facilities would result in permanent impacts to approximately
6,180 acres of wetlands and 651,024 linear feet of streams. Other adverse and beneficial impacts of
substance would occur to soils and farmland, biological resources, recreation, land use, roads,
socioeconomics, and cultural resources.

The applicant (NTMWD) has prepared an aquatic resources mitigation plan to comply with the federal
policy of “no overall net loss of wetlands” and to provide compensatory mitigation, to the extent
practicable, for impacts to other waters of the U.S. that would be caused by construction of the proposed
reservoir. NTMWD has purchased a 14,960-acre parcel of land known as the Riverby Ranch, which
borders the Red River. This working ranch is located downstream of the proposed project within both the
same watershed (Bois d’Arc Creek) and the same county (Fannin). NTMWD acquired the Riverby Ranch



specifically because its biophysical features have the potential to provide appropriate mitigation for the
proposed project. Additional mitigation would be provided within the proposed reservoir itself and on
Bois d’Arc Creek downstream of the reservoir as a result of an operations plan and flow regime
established in consultation with the Texas Commission on Environmental Quality (TCEQ), and stipulated
in the Draft Water Right Permit issued by TCEQ to NTMWD.

The decision whether to issue a Section 404 permit will be based on an evaluation of the probable impacts,
including cumulative impacts, of the Proposed Action on the public interest. That decision will reflect the
national concern for both protection and utilization of important resources. The benefits that reasonably
may be expected to accrue from the proposal must be balanced against the reasonably foreseeable
detriments. All factors that may be relevant to the proposal will be considered, including the cumulative
effects thereof; among those are conservation, economics, aesthetics, wetlands, fish and wildlife values,
flood hazards, floodplain values, land use, navigation, shoreline erosion and accretion, recreation, water
supply and conservation, energy needs, safety, food and fiber production, mineral needs, considerations of
property ownership and, in general, the needs and welfare of the people. In addition, the evaluation of the
impact of the work on the public interest will include application of the guidelines promulgated by the
Administrator, Environmental Protection Agency, under authority of Section 404(b) of the Clean Water Act
(40 C.F.R. Part 230).

Comments on the DEIS may be sent to:
Andrew R. Commer
USACE, Tulsa District Regulatory Office
1645 S 101 E Avenue, Tulsa, OK 74128-4609

or via e-mail: ceswt-ro@usace.army.mil

Comments must be received within 60 days of publication of the Notice of Availability in the
Federal Register, or until April 21, 2015.
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Proposed Lower Bois d’Arc Creek Reservoir

Executive Summary

Introduction

The U.S. Army Corps of Engineers, Tulsa District (USACE) has received an application for a
Department of the Army Permit under Section 404 of the Clean Water Act (CWA) from the North Texas
Municipal Water District (NTMWD) to construct Lower Bois d’Arc Creek Reservoir (LBCR). NTMWD
is a conservation and reclamation district and political subdivision of the State of Texas. A 1975
amendment to the State Legislature Act, which created the NTMWD, authorizes it to acquire, treat, and
distribute potable water, and to collect, treat and dispose of wastes, both liquid and solid, in order to
reduce pollution, conserve, and develop the natural resources of Texas.

In accordance with the National Environmental Policy Act (NEPA), the USACE has determined that
issuance of such a permit may have a significant impact on the quality of the human environment and,
therefore, requires the preparation of an Environmental Impact Statement (EIS). This EIS examines the
Proposed Action and the No Action Alternative in detail.

A number of federal, state, and tribal agencies have cooperated or participated in studies, surveys,
investigations and meetings related to the preparation of this Draft EIS. These agencies include:

U.S. Environmental Protection Agency (Region 6, Dallas, TX) — cooperating agency
U.S. Forest Service (Caddo National Grasslands) — cooperating agency

U.S. Fish and Wildlife Service (Ecological Services) — cooperating agency

USDA Natural Resources Conservation Service

Texas Commission on Environmental Quality

Texas Water Development Board

Texas Parks and Wildlife Department — cooperating agency

Texas Historical Commission (THC)

Red River Authority of Texas

Native American Tribes (in particular the Caddo Nation of Oklahoma, signatory to a
Programmatic Agreement Archeological Resources with USACE, NTMWD, and the THC )

Proposed Action

The proposed dam and reservoir would be located on Bois d’Arc Creek, in the Red River watershed,
approximately 15 miles northeast of the City of Bonham, between Farm-to-Market (FM) Road 1396 and
FM Road 409, in Fannin County, Texas. The total “footprint” of the proposed project site, or the area it
encompasses, is 17,068 acres. The project site is in an area of largely rural countryside with scattered
residences. Approximately 38 percent is cropland and 37 percent consists of bottomland hardwoods and
riparian woodlands, with the remaining 25 percent mostly upland deciduous forest.

The purpose of the proposed project is to impound the waters of Bois d’Arc Creek and its tributaries to
create a new 16,641-acre (26-square mile) water supply reservoir for the NTMWD. An additional 427
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acres would be required for the construction of the dam and spillways, for a total project “footprint” of
17,068 acres. NTMWD has requested the right to impound up to 367,609 acre-feet of water and divert up
to 175,000 acre-feet/year, with an estimated firm yield of 126,200 acre-feet of water per year. State
population projections show the population of the NTMWD service area increasing from 1.6 million to
3.3 million by 2060. The LBCR would provide a new source of supply to help meet the increasing water
demands of this growing population.

The LBCR dam would be approximately 10,400 feet (about two miles) in length and would have a
maximum height of approximately 90 feet. The design top elevation of the embankment would be at
553.5 feet above mean sea level (MSL) with a conservation pool elevation of 534.0 feet MSL, controlled
by a service spillway at elevation 534.0 feet MSL with a crest length of 150 feet. The service spillway
would be located at the right (east) abutment of the dam. Required low-flow releases would be made
through a 36-inch diameter low-flow outlet. An emergency spillway would also be located in the right
abutment of the dam. The emergency spillway would be a 1,400-foot wide uncontrolled broad crested
weir structure with a crest elevation of 541 feet MSL. This elevation was selected to contain the 100-year
storm such that no flows pass through the emergency spillway during this event.

Raw water from the reservoir would then be transported by approximately 35 miles of new pipeline 90-96
inches in diameter to a proposed new terminal storage reservoir and water treatment plant — the “North
Water Treatment Plant” — just west of the City of Leonard in southwest Fannin County. A number of
rural roads within the footprint and in the vicinity of the proposed reservoir would have to be closed or
relocated; the most significant of these is FM 1396, which would be relocated to cross the reservoir in a
different alignment on an entirely new bridge that would need to be constructed.

Construction of the dam and impoundment of water within the normal pool elevation of 534 feet MSL
would result in direct fill impact or inundation of waters of the United States, including wetlands.
Approximately 120 acres (49.8 linear miles) of existing perennial streams, 99 acres (73.5 miles) of
intermittent streams, 87 acres of open water, 4,602 acres of forested wetlands, 1,223 acres of herbaceous
wetlands, and 49 acres of shrub wetlands would all be impacted. Additionally, construction of the raw
water pipeline, new terminal storage reservoir, and water treatment plant, in combination, would impact
0.44 acre (4,335 linear feet) of streams and 0.1 acre of open waters.

Purpose and Need

The purpose of the Proposed Action is to develop an additional supply of water to address the growing
demand of NTMWD’s customers. State population projections show the NTMWD service area
population increasing from 1.6 million to 3.3 million by 2060. The LBCR would provide a new water
supply to help meet this increasing demand. Even with aggressive efforts by NTMWD to promote water
conservation, encourage efficiency, and develop water reuse projects, aggregate demand for new potable
water supply will grow substantially over the coming 50 years.

NTMWD provides wholesale treated water, wastewater treatment, and regional solid waste services to
member cities and customers in a service area covering parts of nine counties in North Central Texas.
This service area is one of the fastest growing areas in the state of Texas. This growing population and
the location of this growth are the impetus behind increased demands for water and the need to develop
new sources of water supply. To meet these projected needs, the NTMWD will have to construct a new
northern water treatment plant by 2020 to serve the fast-growing northern sectors of its service area. The
LBCR would provide new supply to the proposed northern plant to help meet this increasing demand.
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Alternatives to the Proposed Action

Potential alternatives to the Lower Bois d’Arc Creek Reservoir project can be divided into those that will
be implemented prior to LBCR - and regardless of whether LBCR is approved and built — and those that
are true alternatives to the proposed project. The former category includes interim water purchases, water
conservation, and water reuse. The latter category includes development of new reservoirs, transporting
water from existing reservoirs, development of new groundwater supplies and desalination of brackish
water. NTMWND’s water conservation and water reuse strategies complement the Proposed Action rather
than substitute for it; without these strategies, the need for additional water supply in the coming decades
due to projected population growth in NTMWD’s service area would be even greater. Chapters 1 and 2
of the DEIS describe NTMWD’s water conservation and reuse programs in some detail.

Chapter 2 of the DEIS considers a number of alternatives to the Proposed Action which are eliminated
from detailed consideration because they are not practicable or feasible, do not meet the stated Purpose
and Need, or do not involve substantially lower environmental impacts than the LBCR. Each of these

alternatives is evaluated according to the following set of criteria:

o Environmental impacts — relative general impacts to water and biological resources as well as to
the human environment

e Carbon footprint — Long-term energy consumption and related carbon dioxide emissions from
transporting (pumping) water from the new supply source to NTMWD’s service area or treatment
plant

o Water quality — Key water quality parameters; lower quality raw water would entail greater
treatment costs

e Purpose and Need/Adequacy of supply — relative comparison of the water supply that would be
added with that which would be supplied by LBCR; does the alternative meet the fundamental
purpose and need?

e Economic cost — relative cost to NTMWD and water users of developing the alternative

o Reliability and availability — whether or not the alternative is fully available or is encumbered or
compromised in some manner

e Time to implementation — could the alternative be developed within the time frame in which
NTMWD needs the water

o Need for partners — could NTMWD develop the water source by itself or would it need to team
up with partners

There are several categories of alternatives sources of water supply:

Supply from New (Undeveloped) Reservoirs

All of these potential alternatives to the Proposed Action reviewed would also entail discharges of
dredged or fill material into waters of the United States. Thus, to one extent or another, each would
replicate impacts associated with the LBCR on waters of the U.S. including wetlands, other natural
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habitats such as bottomland hardwood forests, and hydrology. In addition, a new Texas state water right
would need to be obtained for any new dam, reservoir, and water diversion. Under Texas state law,
surface water is granted under a priority system, “first in time, first in right.” This priority system is a
factor in determining the magnitude of prospective yields available from any given project.

New (undeveloped) reservoirs considered in Chapter 2 include the following:

o Downsized (Smaller) Version of LBCR Project — This smaller, downsized version of LBCR is
not a reasonable or practicable alternative to address the underlying long-term need for the
project. It does not provide sufficient supplies to meet NTMWD’s needs and it underutilizes a
potential water resource as well.

o Upper Bois d’Arc Creek Reservoir — Due to the smaller drainage area and smaller storage in the
reservoir, this alternative cannot provide the amount of water supply needed for the project; it
other words, it would not meet the purpose and need for the project.

e Marvin Nichols Reservoir — This alternative is not a practicable or preferred alternative to the
Proposed Action because: 1) in all probability it would generate greater environmental impacts,
and 2) it cannot be implemented within the time frame required to satisfy the stated purpose and
need of this project.

e George Parkhouse South Lake — This is not a practicable alternative to the LBCR due to the
uncertain reliability of supply with the development of other reservoirs in the river basin and the
environmental impacts. Its estimated firm yield of 122,000 AFY, of which only 80% (or 98,000
AFY) would be available for NTMWD, is less than LBCR’s firm yield of 126,200 AFY. This
alternative would impact more land area, and larger areas of bottomland hardwood forest, marsh,
and wetlands than would LBCR. It also has a higher cost per thousand gallons of water yielded.

e George Parkhouse North Lake — While this alternative would likely impact less bottomland
hardwood forest and wetlands than the LBCR, and its cost per acre-foot of water delivered
compares favorably, it is not a practicable alternative to LBCR due to the uncertainty of the
reliable supply, given the highly probable development of other reservoirs in the river basin
which would constrain its yield. For instance, Lake Ralph Hall is currently under permit
evaluation so it is somewhat more likely it could be constructed in the near future.

o Other New Reservoirs — Several other proposed reservoirs in the region were recommended or
considered in the 2012 Texas State Water Plan, but are not considered feasible for NTMWD
because of commitments to other users. These other proposed reservoirs included Lake Fastrill,
Lake Columbia, Lake Tehuacana, and Lake Ralph Hall.

Transporting Water from Existing Reservoirs

o Lake Lavon — Reallocating flood storage to water supply in Lake Lavon is not a viable alternative
to the LCBCR because it would only provide about five percent of LBCR’s yield and it cannot be
implemented within the timeframe needed for the water. Moreover, there are risks associated
with the reliability of this supply during drought as well as risks to residents from a potential
reduction in flood control capacity during storm events.

Executive Summary Page ES- 4



U.S. Army Corps of Engineers Draft Environmental Impact Statement
Tulsa District Lower Bois d’Arc Creek Reservoir

o Lake Jim Chapman — Reallocating flood storage to water supply in Lake Jim Chapman is not a
viable alternative to the LCBCR because it would only provide about 20 percent of LBCR’s
expected yield and it cannot be implemented within the timeframe needed for the water.
Furthermore, as with Lake Lavon, there are risks associated with the reliability of this supply
during drought as well as risks to residents from a potential reduction in flood control capacity
during storm events.

o Reallocation of Storage at Other Reservoirs in the Region — Other reservoirs in the general
vicinity of the NTMWD service area include Lakes Ray Hubbard, Ray Roberts, Lewisville,
Tawakoni and Fork. Lakes Ray Roberts and Lewisville are owned and operated by the USACE.
Reallocation of these reservoirs individually or as a group does not constitute a practical
alternative to LBCR because they can neither provide the amount of water supply needed, nor
within the time period required.

e Lake Texoma Development with New Fresh Water Supplies — Water from Lake Texoma is
relatively high in naturally-occurring dissolved salts and must be blended with water from other
lower-salinity sources to make it potable. At present, there are no readily available fresh water
supplies in the amount needed to blend with the new water supply from Lake Texoma, and
existing supplies are insufficient to provide a blended water of acceptable quality for municipal
use. Therefore, the blended alternative cannot be implemented without also implementing
another water supply to provide new fresh water to the NTMWD.

e Toledo Bend Reservoir -- Toledo Bend Reservoir is located on the Sabine River on the Texas-
Louisiana state line to the southeast of Dallas. This is not a practicable alternative to the
Proposed Action because it has significantly higher capital costs, greater energy usage and
associated carbon dioxide (greenhouse gas) emissions, and higher long-term operating costs than
the costs for the LBCR.

o Water from Oklahoma — In 2002, the Oklahoma Legislature placed a moratorium on out-of-state
water sales. The moratorium was replaced in 2009 by a requirement that the Oklahoma
Legislature approve any out-of-state water sales. Due to the uncertainty regarding the Oklahoma
moratorium on export of water to Texas and the uncertain status of the Oklahoma water rights
permit, this strategy would likely not be able deliver water in a timely manner to meet the
NTMWD’s near-term (10-20 year) water needs.

e Lake O’ the Pines — This reservoir is located about 120 miles from the North Texas region, and
this distance, the limited supply it would provide, and uncertainty concerning the need to reach
agreements with existing water rights holders, all make this supply uncertain and impractical as
an alternative to LBCR.

o Wright Patman Lake — This existing reservoir in the Sulphur River Basin is about 150 miles from
the NTMWND. Due to the uncertainty of reaching contractual agreements with existing water
rights holders, the environmental impacts to the White Oak Mitigation Area and surrounding area
of raising the flood pool, potential conflicts with other water suppliers, and higher operational
costs, it is not considered a practicable alternative to LBCR within the specified near-to mid-term
time frame.
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Lake Livingston — This is an existing reservoir on the Trinity River located about 180 miles from
the North Texas service area. It is impractical because of the much greater distance, unit cost,
greenhouse gas emissions, and uncertain future availability.

Sam Rayburn Reservoir/Lake B.A. Steinhagen — Sam Rayburn Reservoir is an existing
USACE reservoir on the Angelina River in the Neches River Basin. Because of the long
distance, this is a relatively expensive source of supply for NTMWD. This particular strategy
was considered in the 2007 Texas State Water Plan but was not even listed in the 2011 Region C
Water Plan due to excessive cost and unavailability for water suppliers in Region C.

Other Existing Lakes — Other existing lakes in the vicinity of NTMWD service area include Lake
Ray Hubbard, Ray Roberts Lake, Lewisville Lake, Lake Grapevine, Lake Fork, Cedar Creek
Reservoir, Richland-Chambers Reservoir and Lake Palestine. However, each of these sources is
fully committed to its existing customers. Thus, none is able to meet the purpose and need of the
Proposed Action.

New Groundwater Supplies

Ogallala Aquifer — Mesa Water controlled rights to groundwater in Roberts County with options
for additional supply and has permits from the local groundwater conservation district to export
groundwater. Mesa Water sold these rights in 2011 to the Canadian River Municipal Water
Authority. With the completion of the sale, this water supply alternative is no longer available to
the NTMWD.

Carrizo-Wilcox Aquifer — The Carrizo-Wilcox Aquifer covers a large area of east, central, and
south Texas. Due to high cost considerations, uncertain availability, and competition for this
water source, the Carrizo-Wilcox groundwater alternative is not considered a practicable
alternative to the Proposed Action.

Other Groundwater Supplies in Region C — Two major aquifers and four minor aquifers supply
groundwater in Region C. However, many providers and users compete for this water already,
and little additional water supply is actually available from Region C aquifers. Thus, this is not a
feasible alternative for NTMWD.

Desalination of Brackish Water

Desalination of Lake Texoma Water — Desalinating Lake Texoma water would use reverse
0smosis water treatment or another similar treatment method. Reverse osmaosis is an expensive
and energy-intensive process. Desalination can result in losses of up to one-third of the raw
supply to the treatment process and require disposal of substantial amounts of highly saline water.
Disposal options include deep injection wells, discharge to a stream or the ocean, or evaporation
ponds. Each of these disposal options would require additional environmental studies of potential
impacts. Thus, large-scale desalination of Lake Texoma water is not a practicable alternative to
the Proposed Action due to the cost uncertainty, smaller water supply and the potential
environmental impacts associated with large-scale brine disposal.

Gulf of Mexico Seawater Desalination — The State of Texas has sponsored initial studies of
potential seawater desalination projects. These may be a potential future supply source for the
state in general. However, as noted above, desalination continues to be both costly and energy-
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intensive. Furthermore, because of the long distance from NTMWD'’s service area to the Gulf of
Mexico (about 300 miles), and the subsequent cost of laying and operating a pipeline over this
distance, seawater desalination is not a viable source of supply for NTMWD.

Environmental Consequences of Proposed Action and No Action Alternative

Table ES-1 summarizes and compares the environmental effects of the two alternatives evaluated in detail
in the Draft EIS, the Proposed Action and the No Action Alternative.

Table ES-1. Summary and comparison of environmental impacts of alternatives evaluated

Proposed Action (LBCR, raw water

Impact Topic No Action Alternative pipeline, water treatment plant, terminal
storage reservoir)

Section 4.3.1 (p. 4-12) Section 4.3.2 (p. 4-13 to p. 4-17)

o Over short term, topographic o Overall effects on topography, geology,
features, geological formations, and soils of constructing the LBCR would
and soils on the reservoir site, be adverse but less than significant.
along the proposed pipeline, and at | e Operating the LBCR would have a long-
the water treatment plant site term adverse, but less than significant,
would all remain essentially in impact on Prime Farmland Soils by
their present condition. eliminating these soils from potential use

e Over long term, if these lands in agriculture.
continued to be used for o Effects on soils from FM 1396 relocation
agriculture or grazing, rather than and new bridge construction would be
being restored to a more natural adverse, long-term, minor, localized and
and thicker vegetative cover, soil of slight precedence.

Topography, erosion would be expected to occur | e Cumulative impacts on soils in Fannin

Geology and Soils

on the steeper sites, gradually
reducing soil depth.

¢ Ongoing erosion and downcutting
associated with channelization of
Bois d'Arc Creek would continue
for the foreseeable future.

¢ Due to continuing expansion of the
DFW Metroplex toward the north,
most of the same impacts on soils
would occur as in the case of the
Proposed Action due to the
conversion of rural land soils to
urbanized or developed lands.
Impacts would thus be adverse,
long-term, and moderate to major.

County from all past, present, and
reasonably foreseeable future actions are
expected to constitute an adverse, long-
term (permanent), moderate to major
impact covering a large area. These
impacts would mostly occur due to growth
and development of Fannin County and
the DFW Metroplex.

Water Resources

Section 4.4.1 (p. 4-17 to p. 4-18)

o Continuing evolution of
channelized segment of Bois d’Arc
Creek and tributaries towards a
state of dynamic equilibrium.

e Increased runoff from development
and urbanization, particularly in

Section 4.4.2 (p. 4-18 to p. 4-37)

e Proposed Action would permanently
impact up to 5,876.76 acres of wetlands,
225 acres of streams, and 113 acres of
open waters.

o No adverse water supply impacts are
predicted to occur downstream on the Red
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Water Resources
(cont.)

the nearby City of Bonham.

¢ Potential for flooding caused by

the development of new roads and
bridges.

Increases in turbidity could result
from development and/or increased
erosion and downcutting of
channel.

Overall, direct, indirect, and
cumulative impacts on surface
water resources would be of minor
magnitude, long term duration,
medium or localized extent,
probable likelihood, and slight
precedence — adverse but
insignificant.

Moderate impact on local aquifers
because of potential for increased
pumping of groundwater.

While direct impacts to streams of
the Proposed Action would be
avoided, most of the cumulative
impacts on streams associated with
growth of the DFW Metroplex
would likely still occur under the
No Action Alternative. These
effects would be adverse,
moderate, long-term, of large
extent, probable likelihood, and
slight precedence.

Would not contribute to
cumulative downstream water
supply impacts.

River, even under low flow conditions.

¢ Building the LBCR would not increase
flooding upstream of Highway 82,
including at Highway 56.

o Net impacts on waters of the United States
would be adverse in the short and medium
term and beneficial over the long term.

e Significant impacts of the project on
waters of the U.S. would be substantially
mitigated following implementation of the
proposed mitigation plan at Riverby
Ranch.

¢ Due to proposed water release regime
from LBCR, impacts on the existing
downstream aquatic environment would
likely be beneficial, of moderate
magnitude, long-term duration, medium
extent, probable likelihood, and moderate
precedence.

o Little or no contribution to cumulative
adverse impacts on waters and wetlands in
Fannin County or Texas as a whole is
anticipated.

¢ Would reduce cumulative downstream
flows in Bois d’Arc Creek, although no
existing water rights would be affected.

o Would result in minor reductions of flows
and water supply in the Red River
downstream of the Bois d’Arc Creek
confluence, though this would not
represent a significant cumulative adverse
impact.

e Cumulative impacts from all actions in the
Red River Basin, including hydraulic
fracturing for shale-gas production, are not
likely to cause water supply shortages.

Air Quality and
Climate

Section 4.5.1 (p. 4-52)
e Air quality would remain

unchanged when compared to
existing conditions.

¢ Would have no direct impact on

the climate, and would not
contribute to global warming.

o Nonetheless, long-term moderate

adverse effects would be expected
under No Action Alternative due to
anticipated climate change in
region.

e \Would not contribute at all to

Section 4.5.2 (p. 4-52 to p. 4-55)

e Short-term emissions would be limited to
fugitive dust and diesel emissions from
construction equipment during dam, water
treatment facility, and pipeline
development.

e Emissions would not be expected to
exceed applicability thresholds or
contribute to a violation of any federal,
state, or local air regulation.

¢ Would have a relatively small carbon
footprint, and would have an incremental,
but overall negligible, contribution to
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Air Quality and

cumulative air quality impacts in
the ROI.

global warming.

¢ Maintaining adequate water storage
capacity is an important strategy in
adapting to predicted climate change in

Climate Texas, a future that is likely to be drier
(cont.) and hotter and with less available
precipitation.

¢ Would contribute directly to cumulative
air quality impacts in the ROl only to a
negligible to minor degree.

Section 4.6.1 (p. 4-58) Section 4.6.2 (p. 4-58 to p. 4-60)

¢ Noise levels would remain ¢ Short-term minor increases in noise would
unchanged when compared to result from the temporary use of heavy
existing conditions. equipment during land clearing and

¢ Would not contribute at all to the construction.
expected cumulative increase in e There is likely to be noise associated with

Acoustic future ambient noise levels in long-term recreational and real estate
Environment Fannin County as it becomes more development at and in the vicinity of the
(Noise) populous and developed. reservoir.

e Increases in noise would not create areas
of incompatible land use or violate any
Federal, state, or local noise ordinance.

e Would contribute both directly and
indirectly to a cumulative increase in noise
levels within Fannin County, however,
these impacts and noise levels would not
be significantly adverse.

Section 4.7.1 (p. 4-61 to p. 4-62) Section 4.7.2 (p. 4-62 to p. 4-80)

e Any substantive change to wildlife | e Effects of reservoir construction to
abundance or diversity in the area vegetation would be adverse, moderate in
would come from projects such as magnitude, short-term and long-term in
additional rural houses, an increase | duration, medium in extent, probable, and
or intensification of agriculture moderate in precedence and uniqueness.
practices, and reversion of e Approximately 6,330 acres of bottomland
agricultural fields to old fields, vegetation would be removed.

o grass fields, or eventually, woody | o Net impacts of the Proposed Action on
Biological habitat. upland or terrestrial vegetation would be
Resources e Overall effects to aquatic wildlife

would be minor to moderate,
adverse, and long term because the
degraded condition and modified
hydrology of this creek would
continue for the indefinite future.
Would not contribute to any
cumulative change in either
wetland or upland vegetation, but
under this scenario, there would
still be a net decrease in natural
vegetation in Fannin County,

moderately adverse in the short and
medium term and minor adverse over the
long term. With mitigation measures
implemented, these impacts would be less
than significant.

e Taking into account the proposed
mitigation plan, overall impacts to
terrestrial wildlife from the Proposed
Action would be both adverse and
beneficial as well as short-term and long-
term.
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Biological
Resources
(cont.)

especially upland vegetation,
associated with anticipated
population growth and
development in the coming
decades.

Would not contribute to adverse
cumulative impacts on wildlife
associated with growth and
development, but nor would it
prevent this growth and
development from occurring.
Would avoid direct adverse and
beneficial cumulative impacts
resulting from the Proposed
Action, but it would not avoid
adverse impacts on aquatic life in
Bois d’Arc Creek from the
anticipated increase in

development within the watershed.

Would not contribute to
cumulative adverse impacts on
either federal or state threatened
and endangered species in Fannin
County. However, cumulative
adverse impacts might still occur
on these species due to expected
growth and development.

e Once reservoir habitats become
established, and once Riverby Ranch
mitigation site habitats have been fully
developed, the benefits for wildlife overall
would likely have developed sufficiently
as to offset and perhaps surpass the initial
adverse effects of Proposed Action.

¢ Impacts of Proposed Action on aquatic

wildlife within the reservoir footprint

would be both adverse and beneficial,
short-term and long-term, of medium
extent, probable likelihood, and moderate
precedence.

Downstream of reservoir, likely effects of

the Proposed Action on aquatic wildlife

would be largely beneficial, due to the
ability of water managers to control flows
throughout the year.

o Effects on federally-listed T&E species
are unlikely due to their probable absence
from the site.

o Adverse impacts are possible, though

considered unlikely, to five state-

threatened fish species and one reptile,
because their preferred habitat is found at
the LBCR site, though none of these
species were documented during surveys.

Would not contribute to the growing

cumulative pressure on wetlands-

associated vegetation, but would
contribute to a minor extent to the
cumulative decline in upland vegetation
associated with woodlands, ranching, and
agriculture as a result of expected
population growth and development in

Fannin County in coming decades.

Over the long term, the immediate adverse

effects of the Proposed Action on wildlife

in Fannin County would be offset by
wildlife habitat restoration and
improvement at the Riverby Ranch
mitigation site. Thus, the long-term net
cumulative effect of the Proposed Action
may be beneficial.

In spite of these positive gains however,

by 2060 there would likely be less

terrestrial wildlife overall (both less
abundance and less diversity) in Fannin

County than at present due to the need to
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Biological
Resources
(cont.)

develop existing wildlife-supporting

habitats to support another 48,000 human

residents within the county.
¢ Would contribute both adverse and
beneficial cumulative impacts to the
aquatic life of Bois d’Arc Creek, both
within the segment that would be
impounded (reservoir footprint) and the
segment that would be downstream of the
proposed dam; on balance, these net, long-
term changes downstream would probably
be more beneficial than adverse due to the
ecological conditions that would likely
result from the flow regime and releases
of the draft water right permit.
Other actions within the Bois d’Arc Creek
watershed in Fannin County, primarily the
increase in non-point sources of pollutants
and impervious surfaces associated with
the development necessary to
accommodate 48,000 new residents by
2060, would tend to have adverse
implications cumulatively for the diversity
and abundance of aquatic life, both fish
and benthic macroinvertebrates in Bois
d’Arc Creek.

Recreation

Section 4.8.1 (page 4-80)

o Little to no direct impacts on
existing recreation facilities,
opportunities, types and levels.

¢ No changes would occur to
existing public or private
recreation areas in this region.
Increased pressure on recreation
areas due to a larger population
may impact the quality of or access
to existing recreation areas in the
future.

o Would experience neither the
adverse nor the beneficial, long-
term and cumulative effects of the
Proposed Action.

Section 4.8.2 (page 4-80 to page 4-84)

¢ Would cause a variety of different actions
on recreation in the vicinity. It is probable
that construction of the reservoir would
have minor to moderate, short-term
adverse impacts.

¢ Recreational opportunities at the project
site are likely to be moderately beneficial,
long term and medium in extent.

e Infrequent minor to moderate adverse
impacts may occur to the Legacy Ridge
Country Club golf course.

o Overall cumulative effects related to
recreation are generally beneficial, and the
LBCR would contribute to these.

¢ A potential downside is that with 48,000
projected additional residents in Fannin
County, and similar demographic trends in
ROI generally, some outdoor recreation
sites and facilities could face
overcrowding, which would diminish the
visitor experience.
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Visual Resources

Section 4.9.1 (p. 4-85 to p. 4-86)

¢ Visual aesthetics at the proposed
site would remain unchanged, at
least in the short term. The No
Action Alternative would have no
immediate impacts to visual
resources.

e Cumulatively, over the long run,
by not developing a lake with a
protected green perimeter, this
alternative would deny future
residents a positive visual element
in a county that would be both
more populous and more
developed.

Section 4.9.2 (p. 4-86 to p. 4-89)

e Due to its size and salience, the proposed
dam and reservoir would have a major,
long-term impact on visual resources, but
whether this impact would be regarded as
positive or negative, that is, whether it is a
beneficial or adverse impact, would
depend on the observer in question.

e Many members of the public would likely
appreciate the aesthetic features of a lake.
¢ As Fannin County’s population grows and
its developed land increases at the expense
of rural countryside, cumulative effects on

visual resources would be expected to be
generally negative for most observers.

Section 4.10.1 (p. 4-89)

e Present trends in land use change
would continue.

¢ The project area would be
expected to remain predominantly
rural and undeveloped for the
foreseeable future.

Section 4.10.2 (p. 4-89 to p. 4-91)

o Impacts are expected to be major in
magnitude, long term, direct, medium in
extent, probable, and moderate in
precedence and uniqueness.

e Whether or not these long-term, indeed
permanent, changes in land use of major

Land Use e Some increased urbanization in magnitude are considered adverse or
nearby cities and towns would be beneficial — or both — depends on the
expected as the population of the particular interests and values of the
Metroplex and Fannin County observer.
increase over the decades. o Similar or greater population growth as in

¢ Would not contribute to any the No Action Alternative would likely
cumulative changes in county land occur, leading to an increase in the
use over the long term but the percentage of land dedicated to residential
country would become more and commercial uses and a corresponding
urbanized in any case. decrease in rural farmland and open space.
Section 4.11.1 (p. 4-91) Section 4.11.2 (p. 4-91 to p. 4-93)
¢ Does not provide the needed water | e Overhead power lines that run through the
supply for NTMWD members and proposed reservoir site would have to be
customers. raised or removed and relocated before the
e Thus, would be expected to be reservoir can be filled.
adverse, major in magnitude, long- | e Construction of the Lower Bois d’Arc
Utilities term, direct, medium in extent, Reservoir would help ensure that future

probable, and slight in precedence
and uniqueness to the NTMWD
service area.

water needs of the NTMWD region are
met.

o New water supply capable of meeting the
demands of the new population growth
directly and indirectly related to the
creation of the LBCR. However, over
time, new electric supply (generation,
transmission, distribution) to meet
population growth would also be
necessary.
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Transportation

Section 4.12.1 (p. 4-93)

¢ No impacts to transportation
resources would occur as there
would be no change in traffic on
the roadways, no road closures or
reconfigurations.

¢ Anticipated growth and
development in Fannin County
would bring about significant
cumulative effects in the county’s
road transportation network and
traffic situation.

Section 4.12.2 (p. 4-93 to p. 4-99)

¢ Short-term adverse effects on
transportation and traffic, would be of
major magnitude, due to the number and
length of roads requiring temporary or
permanent closure and relocation.

¢ Short-term and long-term effects to road
network would be mixed. After
completing the proposed dam, the
reservoir would effectively close the
secondary roadways, and motorists would
be rerouted in some fashion.

o Anticipated growth and development in
Fannin County would bring about
significant cumulative effects in the
county’s road transportation network and
traffic situation.

e The reservoirs’ contribution to these
cumulative effects related to transportation
would be minimal.

Environmental
Contaminants
and Toxic Waste

Section 4.13.1 (p. 4-99)
o No impacts are expected.

Section 4.13.2 (p. 4-99)

o No adverse effects expected.

o |f the proposed reservoir is built,
NTMWD, TCEQ, and perhaps other state
or federal agencies would be conducting
periodic assessments of water quality, so
that if a source of contaminants were to
become evident, it would be addressed in
the appropriate manner.

Socioeconomics

Section 4.14.1 (p. 4-100 to p. 4-101)

e In the absence of the proposed
project, the population projections
for the six counties may not
materialize to the fullest.

e Could affect counties in ROl in the
form of foregone indirect
economic benefits. Neither water
supply nor projected population
growth would be directly affected
under this alternative.

¢ Job and income creation associated
with the construction and operation
of the dam & reservoir would not
take place.

¢ Real estate and business
development around the reservoir
would not occur.

e Over the long term, would have
adverse socioeconomic impacts of

Section 4.14.2 (p. 4-101 to p. 4-118)

e Overall impacts on Fannin County and the
region are multi-faceted and would be
both short term and long term as well as
adverse and beneficial.

¢ Both adverse and beneficial economic
impacts would be considered significant,
although magnitude of long-term of
beneficial effects is much greater than
magnitude of long-term adverse effects.

o Adverse fiscal and social impacts are more
weighted toward the short-term; at the
same time, there would also be a major
short-term economic stimulus associated
with construction of the reservoir and
related facilities.

o Over time, socioeconomic impacts
associated with the Proposed Action
would become more and more positive or
beneficial. On net, over the life of the
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Socioeconomics
(cont.)

major magnitude, large (multi-
county) extent, probable
likelihood, and moderate to severe
precedence.

¢ Adverse socioeconomic impacts
would be significant.

proposed facility (50-100 years or more),
socioeconomic effects would be positive
for Fannin County.

o As a result of the project, in the future
Fannin County would be more populated,
developed, and less rural than it is today
(constituting a change in its existing
predominantly rural character).

Environmental

Section 4.15.1 (p. 4-119)

¢ No impacts related to
environmental justice and
protection of children.

o Would not result in any cumulative
impacts on environmental justice.

Section 4.15.2 (p. 4-119 to p. 4-124)

¢ Does not entail long-term environmental
justice impacts.

e Would neither benefit nor disadvantage
minorities disproportionately either during
construction or operation.

PJrlésth'f' and ¢ Long-term impacts of the Proposed Action
ion of . o L
Children on children would be primarily beneficial.
¢ Any long-term cumulative effects from
the LBCR and LRH on environmental
justice would be slight but likely
beneficial, from increased economic and
recreational opportunities.
Section 4.16.1 (p. 4-124) Section 4.16.2 (p. 4-124 to p. 4-126)
e There would be no impacts to o No effect on properties currently listed on
cultural resources from the the National Register of Historic Places.
Proposed Action, as it would not e No effect on State of Texas historical
be built or operated. markers.
e However, over the long term, any | e Would adversely affect the Wilks
cultural resources within the Cemetery within the reservoir footprint.
reservoir footprint and mitigation | e Regardless of NRHP status, measures to
sites would be largely unprotected mitigate the adverse effect on Wilks
by federal law, since they are on Cemetery would consist of de-dedication
private properties. Thus, of the cemetery by court order, removal of
Cultural cumulatively and over the long all human remains, markers, and any
Resources term, impacts to cultural resources

from the No Action alternative are
unknown.

grave goods from the current location, and

re-interment of these remains at a new

perpetual care cemetery.

34 structures and/or buildings are within

the APE, none of which are eligible for

the NRHP. Thus, the Proposed Action

would have no effect on significant

historic buildings or structures.

¢ Impacts to at least 5 and as many as 24
sites (of undetermined eligibility possibly
requiring additional archeological testing
to clarify their eligibility) would include
loss of scientific information resulting
from damage to sites due to reservoir
construction, logging and land clearing,
inundation, erosion, vandalism, and
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deterioration of organic remains.

¢ In sum, without mitigation, the Proposed
Action’s impacts on cultural resources,
primarily archeological sites, would be
considered significant under NEPA.

¢ Impacts can be mitigated by such
measures as archeological data recovery,

Cultural exhumation of burials including possible
Resources repatriation of Native American burials,
(cont.) and/or site containment, stabilization,

and/or capping of cultural deposits.

¢ Implementing mitigation measures, as
appropriate, would reduce the level of
impact on cultural resources in general to
below the threshold of significance.

Mitigation Plan

An aquatic resources mitigation plan has been prepared by the NTMWD to comply with the federal
policy of “no overall net loss of wetlands” and to provide compensatory mitigation, to the extent
practicable, for impacts to other waters of the United States that would be impacted by construction of the
proposed reservoir. NTMWD has purchased a 14,960-acre parcel of land known as the Riverby Ranch,
which borders the Red River. This working ranch is located downstream of the proposed project within
both the same watershed (Bois d’Arc Creek) and the same county (Fannin). NTMWD acquired the
Riverby Ranch specifically because its biophysical features have the potential to provide appropriate
mitigation for the proposed project. Additional mitigation would be provided within the proposed
reservoir itself and on Bois d’Arc Creek downstream of the reservoir as a result of an operations plan and
flow regime established in consultation with the Texas Commission on Environmental Quality (TCEQ),
and stipulated in the Draft Water Right Permit issued by TCEQ to NTMWD. Appendix E of the Draft
EIS contains the detailed Mitigation Plan and Appendix F, the Draft Operation Plan, also includes
additional mitigation measures.

Section 404 Permit

This Draft EIS furnishes important information to the Tulsa District Regulatory Office’s decision-making
process. The USACE’s decision whether to issue a Section 404 permit will be based on an evaluation of the
probable impacts including cumulative impacts of the Proposed Action on the public interest. That decision
will reflect the national concern for both protection and utilization of important resources. The benefit,
which reasonably may be expected to accrue from the described activity, must be balanced against the
reasonably foreseeable detriments. All factors that may be relevant to the described activity will be
considered, including the cumulative effects thereof; among those are conservation, economics, aesthetics,
general environmental concerns, wetlands, fish and wildlife values, flood hazards, floodplain values, land
use, navigation, shoreline erosion and accretion, recreation, water supply and conservation, energy needs,
safety, food and fiber production, mineral needs, considerations of property ownership and, in general, the
needs and welfare of the people. The activity’s impact on the public interest will include application of the
Section 404(b)(1) guidelines promulgated by the Administrator, Environmental Protection Agency (40 CFR
Part 230).
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1.0 INTRODUCTION

The U.S. Army Corps of Engineers, Tulsa District (USACE) has received an application for a
Department of the Army Permit under Section 404 of the Clean Water Act (CWA) from the North Texas
Municipal Water District (NTMWD) to construct Lower Bois d’Arc Creek Reservoir (LBCR). In
accordance with the National Environmental Policy Act (NEPA) of 1969 (42 U.S.C. 4321 et seq.), the
USACE has determined that issuance of such a permit may have a significant impact on the quality of the
human environment and, therefore, requires the preparation of an Environmental Impact Statement (EIS).

1.1 THE PROPOSED ACTION

1.1.1 New Reservoir, Raw Water Pipeline, and Water Treatment Plant

The proposed dam and reservoir would be located on Bois d’Arc Creek (Figure 1-1), in the Red River
watershed (Figure 1-2), approximately 15 miles northeast of the City of Bonham, between Farm-to-
Market (FM) Road 1396 and FM Road 409, in Fannin County, Texas. The total “footprint” of the
proposed project site, or the area it encompasses, is 17,068 acres. The project site is in an area of largely
rural countryside with scattered residences. Approximately 38 percent is cropland and 37 percent consists
of bottomland hardwoods and riparian
woodlands, with the remaining 25 percent Acre-Foot
mostly upland deciduous forest.

The acre-foot is a unit of volume commonly used

As will be explained further in Section 1.5, the in the United States when measuring or referring to
purpose of the proposed project is to impound large quantities of water such as the capacity of
the waters of Bois d’Arc Creek and its reservoirs, the annual flow of rivers or the annual
tributaries to create a new 16,641-acre (26- consumption of cities.

square mile) water supply reservoir for the

NTMWD. An additional 427 acres would be One acre-foot equals 325,851 gallons. It is defined
required for the construction of the dam and as the volume of water needed to cover one acre
spillways, for a total project “footprint” of (43,560 square feet, or an area 660 ft. long and 66
17,068 acres. NTMWD has requested the right ft. wide) to a depth of one foot.

to impound up to 367,609 acre-feet of water
and divert up to 175,000 acre-feet/year, with an A rough rule of thumb in water management is that

estimated firm yield of 126,200 acre-feet of a typical suburban American household or family
water per year. State population projections of four annually consumes about one acre-foot of
show the population of the NTMWD service water for domestic purposes, including exterior
area increasing from 1.6 million to 3.3 million landscape irrigation.

by 2060. The LBCR would provide a new
source of supply to help meet the increasing
water demands of this growing population.
Lower Bois d’Arc Creek Reservoir Dam would
be approximately 10,400 feet (about two miles) 1 foot
in length and would have a maximum height of
approximately 90 feet. The design top
elevation of the embankment would be at 553.5
feet above mean sea level (MSL) with a
conservation pool elevation of 534.0 feet MSL,
controlled by a service spillway at elevation 534.0 feet MSL with a crest length of 150 feet. The service

ee'{.
66 <3
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spillway would be located at the right (east) abutment of the dam. Required low-flow releases would be
made through a 36-inch diameter low-flow outlet. An emergency spillway would also be located in the
right abutment of the dam. The emergency spillway would be a 1,400-foot wide uncontrolled broad
crested weir structure with a crest elevation of 541 feet MSL. This elevation was selected to contain the
100-year storm such that no flows pass through the emergency spillway during this event.

Figure 1-1. Bois d’Arc Creek within the footprint of the proposed reservoir

Raw water from the reservoir would then be transported by approximately 35 miles of new pipeline 90-96
inches in diameter to a proposed new terminal storage reservoir and water treatment plant — the “North
Water Treatment Plant” — just west of the City of Leonard in southwest Fannin County (Freese and
Nichols, 2013).

In order to provide the ability to treat additional water from Lower Bois d’Arc Creek Reservoir at its
existing facilities in Wylie, Texas, NTMWD initially proposed to construct 14 miles of 66-inch diameter
pipeline that would have extended from the proposed water treatment plant to an outfall on Pilot Grove
Creek. This creek is a tributary of the East Fork of the Trinity River, and as initially proposed in the
original individual Section 404 permit application, this new 14-mile, 66-inch pipeline would have
delivered raw water from LBCR to Lake Lavon, in the Trinity River basin.

However, upon further evaluation, NTMWD decided not to transfer water from the proposed reservoir to
Lake Lavon via this 14-mile section of pipeline and Pilot Grove Creek. In a February 2011 letter to the
Tulsa District, NTMWD requested that the transmission pipeline from the proposed North Water
Treatment Plant to Pilot Grove Creek and associated discharge structure be removed from the Section 404
permit application and EIS (NTMWD, 2011).
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Construction of the dam and impoundment of water within the normal pool elevation of 534 feet MSL
would result in direct fill impact or inundation of waters of the United States, including wetlands.
Approximately 120 acres (49.8 linear miles) of existing perennial streams, 99 acres (73.5 miles) of
intermittent streams, 87 acres of open water, 4,602 acres of forested wetlands, 1,223 acres of herbaceous
wetlands, and 49 acres of shrub wetlands would all be impacted. Additionally, construction of the raw
water pipeline, new terminal storage reservoir, and water treatment plant, in combination, would impact
0.44 acre (4,335 linear feet) of streams and 0.1 acre of open waters.

1.1.2 Applicant

The North Texas Municipal Water District (NTMWD) is a conservation and reclamation district and
political subdivision of the State of Texas. It was created and functions under Article XVI, Section 59, of
the Texas Constitution, pursuant to Chapter 62, Acts of 1951, 52nd Legislature of Texas, Regular
Session, as amended. A 1975 amendment to the State Legislature Act, which created the NTMWD,
authorizes it to acquire, treat, and distribute potable water, and to collect, treat and dispose of wastes, both
liquid and solid, in order to reduce pollution, conserve, and develop the natural resources of Texas
(NTMWD, no date-a).

The primary mission of the NTMWD is to meet the needs of its member and customer cities (Table 1-1)
for drinking water, wastewater treatment, and solid waste disposal. NTMWD acts as a regional
wholesaler of water to its member cities and other wholesale customers. Unit costs for services are lower
because the services are regional, so the NTMWD can realize economies of scale. Rates for NTMWD
services are set at cost, without profits or taxes.

Table 1-1. NTMWD Water System
Member Cities

Allen Garland Princeton Royse City
Farmersville McKinney Richardson Wylie
Forney Mesquite Rockwall Frisco
Plano

Direct Customers
Bonham Forney Lake WSC Melissa Rowlett
Caddo Basin SUD Gastonia-Scurry SUD | Milligan WSC Sachse
Cash SUD GTUA Mt. Zion WSC Seis Lagos UD
College Mound WSC | Josephine Murphy Sunnyvale
Copeville SUD Kaufman Nevada WSC Terrell
Crandall (Kaufman Kaufman Four-one North Collin WSC Wylie Northeast SUD
Four-One)
East Fork SUD Lavon WSC Parker
Fairview Little EIm Prosper
Fate Lucas Rose Hill SUD

NTMWD currently provides treated water to more than 1.6 million citizens in portions of nine counties in
northern Texas — Collin, Dallas, Denton, Fannin, Hopkins, Hunt, Kaufman, Rains and Rockwall (see
Figure 1-3). Lake Lavon (see Figure 1-3) serves as the NTMWD’s main raw water supply source, with
the NTMWD holding water rights in the reservoir. Lake Lavon also serves as a terminal reservoir for
additional supplies that are transferred to the reservoir to augment supplies. The NTMWD holds water
rights for raw water supplies from Lake Lavon, Lake Texoma, Jim Chapman Lake, Lake Bonham, and the
Wetland (East Fork Raw Water Supply Project). Additional temporary supplies are available through a
20-year contract with provisions for two, 10-year extensions with the Sabine River Authority (SRA)
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that was signed October 13, 2005, providing for water transfer to Lake Lavon from Lake Tawakoni. A
10-year Raw Water Lease Agreement with the Greater Texoma Utility Authority for additional supplies
from Lake Texoma that was effective February 6, 2006 was cancelled in 2012. NTMWD has recently
entered into a temporary contract with the City of Dallas to purchase up to 60 million gallons per day
(MGD) of raw water. This contract expires in 2016.

During the 2008-09 Water Year (August 2008 - July 2009), the NTMWD treated and delivered 93.2
billion gallons of water for a three percent increase over the prior water year (see Figure 1-4). Member
Cities of the Water System received 85 percent of the total supply delivered, and those listed as “Direct
Customers” in Table 1-1 the remaining 15 percent.

In April 2009, the NTMWD placed into service the Wetland, or the East Fork Raw Water Supply Project,
a raw water supply included in the Texas 2007 State Water Plan. At 1,840 acres, the Wetland is the
largest constructed wetland in the U.S. using reclaimed water to augment a surface water supply source.
At its rated capacity, the Wetland will provide 102,000 acre-feet of water per year. Biologists selected
more than 20 native aquatic wetland plant species based on their ability to enhance, or “polish” water
quality and provide a natural wildlife habitat (Figure 1-5).

The NTMWD recently began serving the residents of the City of Bonham in Fannin County with a supply
from Lake Bonham that is treated at the newly constructed, state-of-the-art Bonham Water Treatment
Plant (WTP).

1.2 KEY AGENCY ROLES, RESPONSIBILITIES AND DECISIONS

1.2.1 U.S. Army Corps of Engineers

Section 404 of the CWA established a program to regulate the discharge of dredged or fill material into
waters of the United States, including wetlands. Activities affecting waters of the U.S. regulated under
this program include fill for development, water resource projects such as dams and reservoirs,
infrastructure, and mining. Section 404 requires a permit from the USACE Regulatory Program before
dredged or fill material may be discharged into waters of the U.S. (USEPA, 2004).

The overall mission of the USACE Regulatory Program is to protect America’s aquatic resources, while
allowing reasonable development through a system of fair, flexible and balanced permitting decisions.
The USACE evaluates permit applications for essentially all construction activities that occur in the
nation's waters, including wetlands. USACE permits under Section 404 of the CWA and Section 10 of
the Rivers and Harbors Act of 1899 are also necessary for any work, including construction and dredging,
in navigable waters. In evaluating permit applications, the USACE balances the reasonably foreseeable
beneficial and adverse effects of proposed projects, and makes permit decisions that recognize the
essential values of the nation's aquatic ecosystems to the general public, as well as the property rights of
private citizens who wish to use their land (USACE, 2010a).

In evaluating permit applications, the USACE considers the views of other federal, state and local
agencies, interest groups, as well as the general public. The result of this careful public interest review is
fair and equitable decisions that allow for reasonable use of private property, infrastructure development,
and growth of the economy, while offsetting (mitigating) the authorized impacts to the waters of the U.S.
Adverse impacts to the aquatic environment are offset by mitigation requirements, which may include
restoring, enhancing, creating and preserving aquatic functions and values (USACE, 2010a).
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Figure 1-4. View of facilities at NTMWD raw water treatment plant in Wylie, TX

Figure 1-5. Egrets take flight at East Fork Raw Water Supply Project Wetlands
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The proposed action is located within the USACE’s Tulsa District, headquartered in Tulsa, Oklahoma.
As noted at the outset of this chapter, in June 2008, the Tulsa District Regulatory Office received an
application for a 404 permit from NTMWD to construct the Lower Bois d’Arc Creek dam and reservoir
(Freese and Nichols, 2008b). In accordance with NEPA, the USACE determined that issuance of such a
permit could potentially result in significant impacts on the quality of the human environment and,
therefore, required the preparation of an EIS. The USACE is the lead agency in preparing this EIS.
Several federal and state agencies (identified below) are acting as Cooperating Agencies in carrying out
the NEPA process.

1.2.2 U.S. Environmental Protection Agency

The mission of the U.S. Environmental Protection Agency (EPA) is to protect human health and the
environment. To accomplish this mission, the EPA develops and enforces regulations, provides grants,
studies environmental issues, sponsors partnerships, teaches people about the environment, and publishes
information (USEPA, 2010a).

With regard to protection of the nation’s waters and wetlands, EPA also has roles and responsibilities
under Section 404 of the CWA. Under Section 404, the EPA:

o Develops and interprets policy, guidance and environmental criteria used in evaluating permit
applications

Determines scope of geographic jurisdiction and applicability of exemptions

Approves and oversees State and Tribal assumption of permitting authority

Reviews and comments on individual permit applications

Has authority to prohibit, deny, or restrict the use of any defined area as a disposal site

Can elevate specific cases, and

Enforces Section 404 provisions (USEPA, 2004).

In addition, with regard to NEPA, the EPA reviews and comments on EISs prepared by other federal
agencies, maintains a national filing system for all EISs, and assures that its own actions comply with
NEPA (USEPA, 2010b). The Region 6 Office of EPA, located in Dallas, TX, is participating as a
Cooperating Agency with the USACE in the EIS for the Lower Bois d’Arc Creek Reservoir project. EPA
assisted with Habitat Evaluation Procedures (HEP — described below) analysis of the proposed reservoir
and mitigation sites and also participated in the inter-agency instream flow studies associated with the
project.

1.2.3 U.S. Forest Service

Established in 1905, the U.S. Forest Service (USFS) is an agency within the U.S. Department of
Agriculture. Nationally, the USFS manages some 193 million acres of public lands in national forests
and grasslands, an area equivalent in size to the State of Texas. Its mission is to sustain the health,
diversity, and productivity of the nation’s forests and grasslands to meet the needs of present and future
generations (USFS, 2010).

The USFS manages Caddo National Grasslands near the proposed project. The Grasslands provide
grazing land for cattle and habitat for wildlife, as well as offering a range of outdoor recreational
opportunities. The most popular activities are hiking, camping, fishing, hunting, horseback riding,
mountain biking, wildlife viewing, and photography. The habitats provided by Caddo Grasslands support
white-tailed deer, small mammals, coyotes, bobcats, red fox, waterfowl, bobwhite quail, turkey, and
songbirds.
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Caddo National Grasslands encompasses 17,785 acres and three lakes. The largest of these, Lake Coffee
Muill, is 651 acres in size with one developed recreation area containing 13 picnic units and an improved
boat ramp. Lake Davy Crockett is 388 acres in size and has two developed recreation areas. West Lake
Davy Crockett has 11 camping units, while the east side has four picnic units and an improved boat ramp.
Forty-five acre Lake Fannin is accessible for fishing from the east side only and has an unimproved
earthen boat launch site (USFS, 2008).

The USFS is participating as a Cooperating Agency with the USACE in the EIS for the LBCR project and
also assisted in conducting the HEP analysis and the instream flow study for the proposed reservoir and
mitigation sites.

1.2.4 U.S. Fish and Wildlife Service

The U.S. Fish and Wildlife Service (USFWS) is the primary federal agency responsible for conserving,
protecting, and enhancing America’s fish and wildlife resources and their habitats. The mission of the
USFWS is “working with others to conserve, protect, and enhance fish, wildlife, and plants and their
habitats for the continuing benefit of the American people” (USFWS, 2009a).

While the USFWS shares responsibilities for wildlife conservation with other federal, state, tribal, and
local entities, it has specific and primary responsibilities for endangered species, migratory birds, inter-
jurisdictional fish, and certain marine mammals, as well as for lands and waters administered by the
agency for the management and protection of these resources (e.g., National Wildlife Refuges). It also
operates national fish hatcheries, fishery resource offices, and ecological services field stations. The
USFWS enforces federal wildlife laws; administers the Endangered Species Act; manages migratory bird
populations; restores nationally significant fisheries; conserves and restores wildlife habitat, such as
wetlands; and helps foreign governments with their conservation efforts (USFWS, 2009a).

In the context of the proposed action, USFWS is a Cooperating Agency. Its ecological services staff
participated actively in applying the USFWS-developed Habitat Evaluation Procedure (HEP) to both the
proposed LBCR site (Figure 1-6) and the proposed Riverby Ranch mitigation site. HEP is a habitat-based
approach for assessing the environmental impacts of proposed water and land resource development
projects (USFWS, 1996). The philosophy behind the HEP is that a given area, such as a project site, can
have various habitats, and these habitats can have different suitabilities for wildlife species that may occur
in that area. Furthermore, HEP assumes that these suitabilities can be quantified (via Habitat Suitability
Indices [HSIs]) and that the different habitats have measurable areal extents. Thus, the overall suitability
of an area for a species can be represented as a product of the areal extent of each habitat and the
suitability of those habitats for the given species (USGS, 2010).

The HEP method can be used to document the quality and quantity of available habitat for selected
wildlife species. The procedures provide information for two general types of wildlife habitat
comparisons: the relative value of different areas at the same point in time; and the relative value of the
same areas at future points in time. By combining the two types of comparisons, the impact of proposed
or anticipated land and water use changes on wildlife habitat can be quantified.

As the agency charged with protecting federally threatened and endangered species, USFWS would
evaluate potential impacts to any federally threatened and endangered species that might occur on the
project site. USFWS staff also participated on the instream flow study team.
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1.2.5 Natural Resources Conservation Service

Established in 1935 by Congress as the Soil Conservation Service (SCS), the Natural Resources
Conservation Service (NRCS) of the U.S. Department of Agriculture (USDA) has expanded to embrace
conservation of all natural resources on the nation’s private lands. Seventy percent of U.S. lands are
privately owned, making appropriate stewardship by private landowners crucial to environmental
conservation efforts. The NRCS works directly with large and small landowners through conservation
planning and assistance to benefit soils, water, air quality, plants, and animals.

NRCS also works through partnerships, collaborating closely with individual farmers and ranchers,
landowners, local conservation districts, government agencies, Tribes, and many other people and groups
that care about the quality of America’s natural resources. NRCS operates at the local level in field
offices at USDA Service Centers in nearly every county around the country (NRCS, no date-a). NRCS
serves Fannin County, TX with an office in Bonham.

NRCS has published a soil survey for Fannin County (NRCS, 2001) used in this EIS. NRCS also
conducts the National Resources Inventory (NRI), a statistical survey of land use and natural resource
conditions and trends on U.S. non-federal lands (NRCS, 2010a). Via the Wetlands Reserve Program
(WRP), NRCS provides technical and financial support to help landowners with their long-term wetlands
conservation and restoration efforts. The WRP offers permanent easements to private landowners who
meet certain conditions. Through this program, NRCS aims to optimize wetland functions and values as
well as wildlife habitat. As of 2008, a cumulative total of 2,000,169 acres had been enrolled nationally in
the WRP, of which 64,380 acres were in Texas (NRCS, 2010b; NRCS, 2010c). There are at least two
WRP properties on or near the proposed Riverby Ranch mitigation site.
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1.2.6 Texas Commission on Environmental Quality

The Texas Commission on Environmental Quality (TCEQ) is the environmental agency for the state.
TCEQ’s aim is to protect Texas' human and natural resources in a manner consistent with sustainable
economic development. Its goal is clean air and water and the safe management of waste. While
receiving its current name only in 2002, TCEQ is actually descended from a number of predecessor state
agencies concerned with protecting air and water quality in Texas, dating back a century to the formation
of the Texas Board of Water Engineers in 1913 (TCEQ, 2010a).

The Office of Water is one of six offices within TCEQ. It is responsible for water supply, water planning,
and water quality. TCEQ conducts Section 401 certification reviews of projects, such as the proposed
LBCR, requiring a Section 404 permit from the U.S. Army Corps of Engineers for the discharge of
dredged or fill material into waters of the U.S., including wetlands (TCEQ, 2009a). The purpose of these
certification reviews is to determine whether a proposed discharge will comply with state water quality
standards.

Like every other state, Texas sets its own water quality standards with EPA approval. These standards
serve as the yardsticks for measuring whether the quality of each water body in the state is maintained at a
level sufficient to perpetuate the aquatic life and human uses that have historically existed there. In
permitting a broad range of substances, including pollutants or contaminants, to be discharged into state
waters, both the federal and the state governments are required to ensure that these discharges will not
create conditions that impair the ability of life existing in or depending on the water to survive and
reproduce. The 401 certification reviews ensure that Texas is involved in decisions made by the federal
government that affect the quality of the water resources of this state (TCEQ, 2004).

There are two types of 401 certifications — Tier | and Tier Il. Tier Il projects are those which affect
ecologically significant wetlands of any size, are greater than 1,500 linear feet of stream, are greater than
three acres of waters of the U.S., or are otherwise not appropriate for Tier I reviews (TCEQ, 2010b). The
proposed Lower Bois d’Arc Creek Reservoir is a Tier 1l project.

After the USACE declares a Section 404 application complete, a joint public notice is issued. Any water
quality issues or concerns identified during the 401 review will be outlined in a letter from the TCEQ to
the USACE. TCEQ follows comment deadlines established in the joint public notice. Once the USACE
resolves all issues to their satisfaction, they will issue a Statement of Findings or a Decision Document.
The TCEQ has 10 working days to make a 401 certification decision.

On December 8, 2009, in Bonham, TX, the TCEQ conducted a public meeting for the 401 certification
concurrent with the USACE’s Lower Bois d'Arc Creek Reservoir EIS scoping meeting.

In addition to its responsibilities for 401 water quality certification, TCEQ administers water rights
permitting in Texas. Rivers, streams, underflow, creeks, tides, and/or lakes in Texas are considered state
water. Its use may be acquired through appropriation via the permitting process established in Texas
Water Code, Chapter 11, and Title 30, Texas Administrative Code. Chapter 11 of the Texas Water Code
provides which water uses require a permit and the specific criteria to be used by the TCEQ in its review
and action on a permit application (TCEQ, 2009b). NTMWD applied to TCEQ for a Texas Water Right
for LBCR in December 2006 (Freese and Nichols, 2006).

TCEQ staff also assisted in conducting the HEP analysis and the instream flow study for the proposed
reservoir and mitigation sites.
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1.2.7 Texas Water Development Board

Created in 1957, the Texas Water Development Board (TWDB) furnishes leadership, planning, financial
assistance, information, and education for the conservation and responsible development of water for
Texas and Texans. TWDB’s mission is a vital part of Texas' overall vision and its mission and goals,
which relate to maintaining the viability of the state's natural resources, health and economic
development. To accomplish its goals of planning for the state's water resources and for providing
affordable water and wastewater services, TWDB provides water planning, data collection and
dissemination, and financial and technical assistance services to the citizens of Texas (TWDB, no date-a).

In 1997, Governor George W. Bush signed into law Senate Bill 1 (SB 1), comprehensive water legislation
enacted by the 75" Texas Legislature. SB1 was an outgrowth of increased awareness of the vulnerability
of Texas to drought and to the limits of existing water supplies to meet increasing demands as the state’s
population grew. Individuals representing 11 interest groups may serve as members of Regional Water
Planning Groups (RWPGS) to prepare the regional water plans for their respective areas. These plans
specify how to conserve water supplies, meet future water supply needs, and respond to future droughts.

SB 1 designated TWDB as the lead state agency for coordinating the regional water planning process and
developing a comprehensive statewide water plan to incorporate each of the regional plans. TWDB then
developed planning guidance documents to guide preparation of regional water plans, delineated the
state’s 16 planning areas, and designated the planning group representatives (TWDB, 2010b).

The state water plan is based on a "bottom-up," consensus-driven approach to water resource planning
that involves 16 regional water planning groups, one for each of the 16 regional water planning areas in
the state (Figure 1-7). The proposed Lower Bois d’Arc Creek Reservoir project is located within Region
C. Working within TWDB guidelines, each regional planning group reviews water use projections and
water availability volumes in dry or drought-of-record conditions. When a water need is identified, the
planning group recommends water management strategies to meet the need. Once the planning group
adopts the regional water plan, it is sent to TWDB for approval. The TWDB then compiles the 16
regional water plans and information from other sources to prepare the state water plan (TWDB, 2010a).
The 2011 Region C Water Plan was finalized and submitted to the TWDB in October 2010 (Region C
Water Planning Group, 2010). The corresponding 5-year state plan — the 2012 State Water Plan — was
adopted by the Board on December 15, 2011, and sent to the Texas Governor on January 5, 2012
(TWDB, 2012).

TWDB personnel assisted with conducting the HEP analysis of the proposed reservoir and mitigation
sites and participated with the instream flow study team.

1.2.8 Texas Parks and Wildlife Department

The mission of the Texas Parks and Wildlife Department (TPWD) is to “manage and conserve the natural
and cultural resources of Texas and to provide hunting, fishing and outdoor recreation opportunities for
the use and enjoyment of present and future generations” (TPWD, 2010a). TPWD administers the Texas
state park system and manages hunting and fishing in the state, among other functions. TPWD was
established by the 58" State Legislature in 1963, consolidating operations of the Texas Game and Fish
Commission and the State Parks Board. The department is governed by the Texas Parks and Wildlife
Commission, appointed by the governor, and headed by an executive director, named by the
commissioners (Smyrl, 2010).
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Figure 1-7. Regional water planning areas or regions in Texas

During the 1960s the department was made responsible for the administration of the Texas Water Safety
Act and for the Land and Water Conservation Fund. When the Texas Endangered Species Act was
adopted in 1973, TPWD began to implement it. In 1983 the Legislature passed the Wildlife Conservation
Act, giving TPWD the authority to manage fish and wildlife resources in all Texas counties, without
being subject to review by local county commissioners as was previously the case in some areas. In 1985
TPWOD started Project WILD, a conservation-education program for public schools.

By the late 1980s the Texas parks system had grown to include 129 parks, natural areas, and historic sites,
comprising more than 433,000 acres. TPWD was responsible for the protection and management of the
fish populations in more than 600 public reservoirs, 16,000 miles of streams and rivers, and 370 miles of
coastline. It investigated any pollution that might contribute to the loss of fish or wildlife and participated
in both administrative and judicial proceedings involving pollution, development, or other actions that
might affect fish or wildlife. The department employed more than 500 game wardens to enforce hunting
and fishing regulations and park-safety laws; in addition, wardens helped maintain order and provide aid
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during natural disasters, and also presented programs to school and civic groups. By the 1990s Texas
parks were receiving more than 20 million visitors a year (Smyrl, 2010).

Currently, TPWD has 11 internal divisions: Wildlife, Coastal Fisheries, Inland Fisheries, Law
Enforcement, State Parks, Infrastructure, Legal, Administrative Resources, Communications, Human
Resources and Information Technology (TPWD, 2007a).

TPWD’s Wildlife Division personnel annually conduct about 2,100 wildlife population surveys, provide
recommendations concerning the management of about 1,200 vertebrate wildlife species, and perform
about 75 wildlife research studies. The Division also manages 51 wildlife management areas totaling
755,000 acres, holds public hunts on more than 200 tracts of land totaling more than 1.4 million acres,
informs the public about wildlife, and issues about 1,500 permits of various kinds to take or hold wildlife
(Bengston, et al., 2003).

In the present EIS covering the proposed Lower Bois d’Arc Creek Reservoir, TPWD is acting as a
Cooperating Agency to the USACE. TPWD assisted with HEP analysis of the proposed reservoir and
mitigation sites as well as participating in the inter-agency instream flow studies associated with the
project.

1.2.9 Texas Historical Commission

The Texas Historical Commission (THC) is the state’s agency for historic preservation. Among other
responsibilities, it administers the Antiquities Code of Texas (THC, 2010a). THC staff consults with
citizens and organizations to preserve Texas' architectural, archeological and cultural landmarks. It is
composed of 17 governor-appointed citizen members with staggered six-year terms. The agency’s 220
employees work in various fields, including archeology, architecture, history, economic development,
heritage tourism, and urban planning.

The Texas Legislature established the agency in 1953 as the Texas State Historical Survey Committee
with the task of identifying important historic sites across the state. The Legislature changed the agency's
name to the Texas Historical Commission in 1973. Along with the name change came greater powers of
protection, an expanded leadership role and broader educational responsibilities (THC, no date-a).

THC maintains nearly 12,000 historical markers along the state’s roads and other sites. It also manages
and promotes 20 state historic sites and conducts a comprehensive program for maintenance, promotion,
and restoration of historic county courthouse buildings. THC facilitates federal preservation programs,
including the National Register of Historic Places (NRHP or National Register) and the Certified Local
Government program (THC, 2010a).

In response to growing public concern about increasing threats to the nation’s historic sites, the U.S.
Congress passed the National Historic Preservation Act (NHPA) in 1966. This law established a national
policy for the protection of important historic buildings and archeological sites, and outlined
responsibilities for federal and state governments to preserve our country’s heritage.

The NHPA created the National Register, a list of sites, districts, buildings, structures and objects of
national, regional or local significance. Section 106 of the NHPA requires federal agencies to consider
the effects of their actions on cultural resources eligible for inclusion in the National Register. Listing in
the National Register is a lengthy process requiring substantial documentation, which is initially reviewed
by the State Historic Preservation Officer (SHPO). In Texas, the SHPO is the executive director of the
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THC. The SHPO's role in the Section 106 process is to determine whether a cultural resource meets the
criteria for listing in the NRHP, not to approve the nomination (THC, no date-b).

The NHPA mandates the SHPO to represent the interests of the state when consulting with federal
agencies under Section 106 of the NHPA and to maintain a database of historic properties. The NHPA
also created the Advisory Council on Historic Preservation (ACHP), an independent federal agency in the
executive branch that oversees the Section 106 review process. In addition to the views of the agency, the
SHPO and the ACHP, input from the general public and Native American tribes is also required. The
NHPA requires any agency issuing a federal permit or license, providing federal funds, or otherwise
providing assistance or approval to comply with Section 106 (THC, no date-b).

Both in considering the Section 404 permit application from the NTMWD for the proposed LBCR, and in
conducting an EIS on this proposed action, the USACE must comply with its obligations under Section
106 of the NHPA. As such, the USACE and the THC are two of the signatories in a Programmatic
Agreement for conducting a cultural resources survey of the proposed reservoir site (THC, 2010b).

1.2.10 Red River Authority of Texas

The Red River Authority of Texas (RRA) was created in 1959 by acts of the 56th Texas Legislature as a
political subdivision of the State. The RRA’s territorial jurisdiction includes all or part of 43 Texas
counties lying within the watershed of the Red River and its tributaries upstream from the northeast
corner of Bowie County (RRA, 2009).

The RRA’s mission is the conservation, reclamation, protection, and development of water resources in
the Red River Basin for the benefit of the public. The Texas Legislature has directed the RRA to:

e Prepare and maintain a basin-wide inventory and assessment of the available water resources to
meet present and long-range water use planning, management, and protection needs for the
public;

e Provide administrative and technical assistance to public entities in the areas of development,
operation, and maintenance to meet the water resource needs to support economic growth of
communities within the basin;

o Provide financial assistance to aid in the control of pollution, conservation of water, resource
management and development, development of public facilities, navigation, recreation, flood
control, and solid waste disposal;

o Provide legal sponsorship of any feasible public works project where the intent is to reclaim,
improve or develop water resources of the basin (RRA, 2009).

A large portion of Fannin County, the proposed Lower Bois d’Arc Creek Reservoir, and the proposed
Riverby Ranch mitigation site lie within the Red River Basin and are thus within the RRA’s territorial
jurisdiction.

1.2.11 Native American Tribes
The United States has a unique legal and political relationship with Native American (or American

Indian) tribes as provided in the U.S. Constitution, various treaties, the federal trust doctrine, and federal
statutes. These relationships extend to the federal government’s historic preservation activities,
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mandating that federal consultation with Native American tribes be meaningful, in good faith, and
conducted on a government-to-government basis (GSA, 2010).

On September 23, 2004, President George W. Bush issued Executive Memorandum Government-to-
Government Relationship with Tribal Governments, recommitting the federal government to work with
federally-recognized Native American tribal governments on a government-to-government basis, and
strongly supporting and respecting tribal sovereignty and self-determination.

Mandates for the federal government’s unique policies and relationship with Native American tribal
governments are also codified in various Executive Orders and statutes, several of the most relevant of
which are cited below:

o Executive Order 13175 Consultation and Coordination with Indian Tribal Governments:
issued by President Bill Clinton in 2000, recognized tribal rights of self-government and tribal
sovereignty, and affirmed and committed the federal government to work with Native American
tribal governments on a government-to-government basis.

o Native American Graves Protection and Repatriation Act (NAGPRA): provides a process for
museums and federal agencies to return certain Native American cultural items — human remains,
funerary objects, sacred objects, and objects of cultural patrimony — to lineal descendants,
culturally-affiliated Native American tribes, and Native Hawaiian organizations.

o Archeological Resources Protection Act (ARPA): requires federal agencies to consult with tribal
authorities before permitting archeological excavations on tribal lands. It also mandates the
confidentiality of information concerning the nature and location of archeological resources,
including tribal archeological resources.

e American Indian Religious Freedom Act (AIRFA): passed in 1978, affirms a national policy to
protect and preserve Native Americans’ inherent right of freedom to believe, express, and
exercise the traditional religions of indigenous America, including protecting and preserving
access to sacred sites.

¢ National Environmental Policy Act (NEPA): calls for the federal government to invite the
participation of any affected Native American tribe in the environmental review process.

o National Historic Preservation Act (NHPA): enhanced Native American tribal roles in historic
preservation by creating the Tribal Historic Preservation Officer (THPQO) program. Obligates
federal agencies to consult with Native American tribal governments under Section 106 of NHPA
(GSA, 2010).

The USACE has a growing Tribal Nations program that has expanded since its inception in 1996 in terms
of staffing, improved relations with tribes, accomplishments, and recognition (USACE, 2010b). The
program is an outgrowth of the 1994 Presidential Memorandum that called on federal agencies to work
more closely with tribes. There is now a Tribal Liaison or point of contract in every District and Division
office. The USACE adopted its Tribal Policy Principles in 1998. These Principles direct the USACE to:

Meet the Trust responsibility;

Honor the government-to-government relationship;
Acknowledge the inherent sovereignty of Tribes;
Engage in pre-decisional consultation;
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e Protect natural and cultural resources when possible; and
¢ Find opportunities to use existing authorities to encourage economic capacity building and
growth.

The following Native American Tribes (33) plus the Bureau of Indian Affairs (BIA) in the Department of
the Interior were included in public notice mailings for this proposed action:

- Alabama and Coushatta Tribes of Texas
- Apache Tribe of Oklahoma

- Caddo Indian Tribe of Oklahoma

- Cherokee Nation of Oklahoma

- Cheyenne and Arapahoe Tribes of Oklahoma
- Chickasaw Nation of Oklahoma

- Choctaw Nation of Oklahoma

- Comanche Tribal Business Committee
- Delaware Tribe of Indians

- Fort Sill Apache Tribe

- lowa Tribe of Oklahoma

- Jicarilla Apache Tribe

- Kaw Nation

- Kickapoo Traditional Tribe of Texas

- Kickapoo Tribe of Oklahoma

- Kiowa Indian Tribe of Oklahoma

- Mescalero Apache Tribe

- Modoc Tribe of Oklahoma

- Muscogee (Creek) Nation of Oklahoma
- Osage Tribe

- Otoe-Missouria Tribe of Indians

- Ottawa Tribe of Oklahoma

- Peoria Tribe of Indians of Oklahoma

- Ponca Tribe of Indians of Oklahoma

- Quapaw Tribal Business Committee

- Seminole Nation of Oklahoma

- Seneca-Cayuga Tribe of Oklahoma

- Thlopthlocco Tribal Town

- Tonkawa Indian Tribe

- United Keetowah Band of Cherokee

- White Mountain Apache Tribal Council
- Wichita Affiliated Tribal Executive Committee
- Ysleta del Sur Pueblo

Additional coordination occurred during the development of the Programmatic Agreement (PA) for
Archeological Resources, with four tribal governments, specifically the Caddo Nation of Oklahoma,
Comanche Nation of Oklahoma, Kiowa Tribe of Oklahoma, and Wichita and Affiliated Tribes of
Oklahoma. Only the Caddo Nation of Oklahoma is a signatory on the PA.
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1.3 SECTION 404 PERMIT APPLICATION PROCESS

In 1972, amendments to the federal Water Pollution Control Act added what is commonly called Section
404 authority to the Department of the Army’s existing regulatory program under Section 10 of the Rivers
and Harbors Act of 1899. The federal Water Pollution Control Act was amended further in 1977 and
given the common name of "Clean Water Act" (CWA). Under Section 404 of the CWA, the Secretary of
the Army — acting through the Chief of Engineers — is authorized to issue permits, after appropriate notice
and the opportunity for public hearings, for the discharge of dredged or fill material into waters of the
United States at specified disposal sites. The selection of such sites must be in accordance with
guidelines developed by the EPA in conjunction with the Secretary of the Army; these guidelines are
known as the 404(b)(1) Guidelines (USACE, no date-a).

Section 404 jurisdiction encompasses Section 10 waters, their tributaries, and adjacent wetlands and
isolated waters where the use, degradation or destruction of such waters could affect interstate or foreign
commerce. Activities requiring Section 404 permits are limited to discharges of dredged or fill materials
into the waters of the United States.

The basic form of authorization used by USACE districts is the individual permit. Processing such
permits involves evaluation of project specific applications in what can be considered three steps: 1) pre-
application consultation (for major projects), 2) formal project review, and 3) decision making.

Pre-application consultation usually involves one or several meetings between an applicant, USACE
district (e.g., Tulsa District) staff, interested resource agencies (federal, state, or local), and sometimes the
interested public. The main purpose of such meetings is to provide for informal discussions about the
pros and cons of a proposal before an applicant makes irreversible commitments of resources (funds,
detailed designs, etc.). The process is designed to provide the applicant with an assessment of the
viability of some of the more obvious alternatives available to accomplish the project purpose, to discuss
measures for reducing the impacts of the project, and to inform him/her of the factors the USACE must
consider in its decision-making process.

Once a complete application is received, the formal review process begins. USACE districts operate
under what is called a project manager system, where one individual is responsible for handling an
application from receipt to final decision. The project manager prepares a public notice, evaluates the
impacts of the project and all comments received, negotiates necessary modifications of the project if
required, and drafts or oversees drafting of appropriate documentation to support a recommended permit
decision. The permit decision document includes a discussion of the environmental impacts of the project,
the findings of the public interest review process, and any special evaluation required by the type of
activity such as compliance determinations with the Section 404(b)(1) Guidelines (USACE, no date-a).

The USACE supports a strong partnership with states in regulating water resource developments. This is
achieved with joint permit processing procedures (e.g., joint public notices and hearings), programmatic
general permits founded on effective state programs, transfer of the Section 404 program in non-
navigable waters, joint EISs, special area management planning, and regional conditioning of nationwide
permits.

The USACE’s public interest balancing process is of great importance to the project evaluation. Indeed,
no permit is granted if the proposal is found to be contrary to the public interest. The public benefits and
detriments of all factors relevant to each case are carefully evaluated and balanced. Relevant factors may
include conservation, economics, aesthetics, wetlands, cultural values, navigation, fish and wildlife
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values, water supply, water quality, and any other factors judged important to the needs and welfare of the
people. The following general criteria are considered in evaluating all applications:

o the relevant extent of public and private needs;

o where unresolved conflicts of resource use exist, the practicability of using reasonable alternative
locations and methods to accomplish project purposes; and

¢ the extent and permanence of the beneficial and/or detrimental effects the proposed project may
have on public and private uses to which the area is suited.

Public involvement plays a central role in the USACE's regulatory program. The major tools used to
interact with the public are the public notice and public hearing. The public notice is the primary method
of advising all interested parties of a proposed activity for which a permit is sought and of soliciting
comments and information necessary to evaluate the probable beneficial and detrimental impacts on the
public interest. Public notices on proposed projects always contain a statement that anyone commenting
may request a public hearing. Public hearings are held if comments raise substantial issues which cannot
be resolved informally and the USACE decision maker determines that information from such a hearing
is needed to make a decision. Public notices are used to announce hearings. The public is also informed
by monthly notices of permit decisions.

The permit evaluation process contains a number of safeguards designed to ensure objectivity in the
evaluation process. Probably the single most important safeguard of the program is the public interest
review, which also forms the main framework for overall evaluation of the project. This review requires
the careful weighing of all public interest factors relevant to each particular case. Thus, one specific
factor (e.g., economic benefits) cannot by itself force a specific decision, but rather the decision
represents the net effect of balancing all relevant factors, many of which are frequently in conflict
(USACE, no date-a).

Applications for fill in waters of the U.S. are also evaluated using the Section 404(b)(1) Guidelines
developed by EPA in conjunction with the Department of the Army. These guidelines are heavily
weighted towards preventing environmental degradation of waters of the United States (including
wetlands) and so place additional constraints on Section 404 discharges.

There are also external safeguards which work to maintain objectivity of the 404 permitting process. One
is the EPA's Section 404(c) or so called "veto" authority. The EPA may prohibit or withdraw the
specifications of any disposal site if the EPA Administrator determines that discharges into the site will
have unacceptable adverse effects on municipal water supplies, shellfish beds and fishery areas, wildlife,
or recreational areas. This authority also carries with it the requirement for notice and opportunity for
public hearing. The EPA may invoke this authority at any time.

Section 404(q) of the CWA requires the Department of the Army to enter into interagency agreements to
minimize duplication, needless paperwork, and delays in the Section 404 permit process. Individual state
permitting and water quality certification requirements provide still another form of objective safeguard
for the USACE’s regulatory program. As noted above in the discussion of the TCEQ’s role and
responsibilities, Section 401 of the CWA requires state certification or waiver of certification prior to
issuance of a Section 404 permit (USACE, no date-a).
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1.4 NEPA PROCESS

In evaluating the Section 404 permit application from the NTMWD, USACE must comply with NEPA
and its implementing regulations from the Council on Environmental Quality (CEQ) (40 Code of Federal
Regulations (CFR) 1500-1508). NEPA requires that the responsible agency:

= identify the purpose and need to be met;

= identify the available courses of action to meet that need, including no action;

= identify, evaluate and compare the impacts on the environment that could arise from each of the

reasonable alternatives;

= publish this information in an EIS for review by
the public and other agencies;

= consider the impacts, ways to lessen or avoid
them, and public and agency comments, before
making its decision on the proposal.

The first stage of EIS development is the scoping process,
which is the means by which substantive issues are
identified for further study in the EIS. The NEPA scoping
process begins with the publication of a Notice of Intent
(NOI) to prepare an EIS in the Federal Register. The NOI
for the Lower Bois d’Arc Creek Reservoir EIS was
published in the Federal Register on November 13, 2009
(Vol. 74, No. 218, p. 58616-58617). The scoping process
itself often involves actual face-to-face participation of the
interested public. The USACE then investigates
substantive issues raised in scoping, conducts research and
analysis, and drafts an EIS. Awvailability of the Draft EIS
(DEIS) is announced through public notice, including a
Notice of Availability (NOA) in the Federal Register,
letters to interested parties, and notices in the print and
broadcast news media. It is the notice which is intended to
solicit comments not only on the NEPA document but
substantive comments on the proposal itself. Again, with
these complex projects, the public may request a public
hearing (USACE, no date-a).

Sometimes the USACE decision maker will independently
decide to hold a public hearing and announcement of it
will be incorporated into the notice of availability of the
NEPA document. The public is also informed through
notice of the availability of the final EIS, any EIS
supplement, and the availability of the decision maker's
record of decision. Thus, a permit application requiring
preparation of an EIS can involve five or more notices to
the public during the review process (USACE, no date).

ABOUT ENVIRONMENTAL IMPACT
STATEMENTS

An EIS is intended to help agencies make
environmentally well-informed decisions
about major actions. It focuses on
providing the specific information — on the
proposed action, alternatives, and impacts —
that is relevant to the agency’s decision
making.

The EIS answers major questions such as:

= What is the need to be met?

= In what ways could the need be
addressed?

= How would these courses of action
affect the environment?

= What could be done about those
effects?

= What do others think about these
alternatives and their impacts?

Preparing an EIS involves several steps,
including a “scoping” process at the outset.
In scoping, the responsible agency asks
other agencies, organizations and the public
for input concerning the planned EIS.
Later, when the EIS is published as a draft,
the agency again invites outside comments,
which are reflected in the final EIS; this
FEIS is published prior to the agency’s
making a decision, which is documented in
a Record of Decision (ROD). The public
may again comment on the final EIS under
NEPA.
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1.5 PURPOSE AND NEED OF THE PROPOSED ACTION

1.5.1 Overall Project Purpose/Basic Project Purpose

The purpose of the proposal is to develop an additional supply of water to address the growing demand of
NTMWD’s customers. The specific action proposed by NTMWD to meet this purpose is impounding up
to 367,609 acre-feet (AF) of water from Bois d’Arc Creek and its tributaries in a new 16,641-acre water
supply reservoir for NTMWD. This project would produce an estimated firm yield of 126,200 acre-feet
of water per year. State population projections show the NTMWD service area population increasing
from 1.6 million to 3.3 million by 2060. The Lower Bois d’Arc Creek Reservoir would provide a new
water supply to help meet this increasing demand. Even with aggressive efforts by NTMWD to promote
water conservation, encourage efficiency, and develop water reuse projects (discussed further below),
aggregate demand for new potable water supply will grow substantially over the coming 50 years.

NTMWD provides wholesale treated water, wastewater treatment, and regional solid waste services to
member cities and customers in a service area covering parts of nine counties in North Central Texas.
This service area is one of the fastest growing areas in the state of Texas. This growing population and
the location of this growth are the impetus behind increased demands for water and the need to develop
new sources of water supply. To meet these projected needs, the NTMWD will have to construct a new
northern water treatment plant by 2020 to serve the fast-growing northern sectors of its service area. The
Lower Bois d'Arc Creek Reservoir will provide new supply to the proposed northern plant to help meet
this increasing demand (Freese and Nichols, 2008a).

The primary water supply sources now available to NTMWD include: 1) raw water from three reservoirs
(Lakes Lavon, Texoma, and Chapman), and 2) wastewater reuse from the NTMWD's Wilson Creek
Wastewater Treatment Plant and the East Fork Raw Water Supply Project. The amounts of water
expected to be available from these sources in 2010 and 2060 are shown in Table 1-2 and Figure 1-8. To
meet its immediate needs, the NTMWD has also contracted with the Sabine River Authority for interim
water supplies until new sources can be developed. Earlier, dating from 2004, NTMWD also had an
agreement with the Greater Texoma Utility Authority (GTUA) for up to 25,000 acre-feet per year (AFY)
of interim supplies from Lake Texoma, but this was formally terminated in 2012 because NTMWD had
been effectively prohibited from diverting any water from Lake Texoma following the discovery of zebra
mussels there in the summer of 2009 (Parks, 2012). Including interim supplies from Lake Tawakoni, the
total amount of water currently available to NTMWD was 396,008 AFY in 2010 and will be 421,405
AFY in 2060 (Table 1-2).

Table 1-2. Water supply available to NTMWD from existing sources
Supply available (acre-feet per year)®
Source 2010 2060
Lake Lavon 112,033 105,700
Lake Texoma (NTMWD right) 77,300 77,300
Lake Jim Chapman 47,132 47,132
Wilson Creek Reuse 50,000 71,882
Lake Bonham 5,340 5,340
East Fork Reuse 51,790 102,000
Upper Sabine Supplies (Lake Tawakoni) 49,718 9,356
Direct Reuse 2,695 2,695
Total 396,008 421,405

& Supply is from the 2011 Region C Water Plan and rounded to the nearest acre-foot.
® Upper Sabine supplies (Lake Tawakoni) will be replaced gradually with more permanent sources.
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Figure 1-8. Currently available water supplies for the NTMWD, 2010-2060
Source: Figure 3.5, 2011 Region C Water Plan (Region C Water Planning Group, 2010).

With the overall population of the NTMWD service area projected to approximately double over the
coming fifty years, the overall demand for water from existing and potential members and customers is
similarly projected to virtually double, from 387,574 acre-feet annually in 2010 to 789,676 acre-feet
annually in 2060 (see Tables 1-3 and 1-4). To help meet these needs, the NTMWD is actively promoting
conservation measures with its member and customer cities. NTMWD is also implementing the largest
wastewater reuse program in Texas. However, even with advanced conservation measures and increases
in wastewater reuse, NTMWND's current water supplies will be unable to meet the projected, long-term
growth in demand. By 2020, NTMWD will have a projected deficit of 91,665 acre-feet per year,
increasing to 368,271 AFY by 2060 (see Table 1-5) (Region C Water Planning Group, 2010). Figure 1-9
shows this shortage or deficit graphically.

To address these shortages and provide a reasonable reserve for future growth and unforeseen conditions,
the 2012 Texas State Water Plan recommends multiple water management strategies for NTMWD,
including additional conservation and reuse, the connection of existing sources, and the development of
new water supplies. The development of the Lower Bois d'Arc Creek Reservoir is one of the strategies
recommended in the 2012 Texas State Water Plan for NTMWD (TWDB, 2012), as well as by the Region
C Water Planning Group in the current 2011 Region C Water Plan (Region C Water Planning Group,
2010). As shown in Figure 1-10, the Lower Bois d' Arc Creek Reservoir will provide additional water
supply to help meet NTMWND's water shortages beginning by 2020. After about 2030, the NTMWD will
need to implement additional recommended water management strategies to continue to meet its growing
water demands. Table 1-6 lists the strategies recommended by the Region C Water Planning Group
(2010).

Figure 1-11 is an updated, more detailed chart depicting NTMWD’s projected water demand growth and
projected supplies from existing and planned sources through 2040.
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Table 1-3. Current and projected Water User Group demands on NTMWD, 2010-2060*

Water User Group (WUG) 2010 2020 2030 2040 2050 2060

Allen 20,207 | 24,699 | 27,663 | 27,694 | 27,694 | 27,694
Anna 1,441 2,736 4,187 5,653 7,329 | 12,356
Blackland WSC 483 699 842 999 1,197 1,433
Bonham 2,348 2,527 3,172 4,337 5,881 7,253
Caddo Basin SUD 1,210 1,501 1,893 2,423 3,382 4,787
Cash SUD 646 800 1,010 1,346 1,792 1,792
College Mound WSC 758 1,155 1,582 1,853 2,187 2,623
Collin Co. Other 409 371 338 306 277 252
Crandall 730 657 657 872 872 872
Culleoka WSC 908 1,350 1,625 1,883 2,185 2,506
Danville WSC 845 1,153 1,417 1,693 1,990 2,306
East Fork SUD 1,239 1,378 1,501 1,637 1,777 1,942
Fairview 3,469 3,992 5,012 6,593 6,593 6,593
Farmersville 627 1,176 1,680 2,520 3,696 5,041
Fate 2,091 3,968 4,943 5,842 6,496 6,945
Forney 2,097 4,033 4,973 5,763 6,422 7,048
Forney Lake WSC 1,376 1,694 2,096 2,592 3,222 4,028
Frisco 36,153 | 45,670 | 59,090 | 72,333 | 83,110 | 83,110
Garland 42,484 | 42,055 | 42,789 | 42,462 | 42,190 | 42,190
Gastonia-Scurry SUD 771 1,104 1,262 1,506 1,840 2,255
Hackberry 69 137 202 231 246 253
Heath 1,952 2,727 3,393 4,116 4,964 5,980
High Point WSC 362 517 616 728 865 1,044
Howe 286 473 720 968 1,120 1,248
Hunt County Other 108 128 157 203 313 485
Josephine 259 346 415 499 580 668
Kaufman 1,322 1,716 2,013 2,264 2,511 3,029
Kaufman County Other 1,457 1,446 1,436 1,425 1,414 1,414
Lavon WSC 559 1,746 2,414 2,997 3,796 5,015
Little EIm 4,035 5,365 6,652 7,625 7,625 7,625
Lowry Crossing 366 458 541 554 551 551
Lucas 1,032 1,533 1,828 2,344 3,327 4,537
McKinney 34,366 | 53,767 | 73,929 | 94,092 | 102,157 | 102,157
McLendon-Chisolm 272 296 320 347 396 467
Melissa 699 4,864 7,419 | 10,645 | 14,947 | 16,462
Mesquite 26,245 | 30,312 | 33,874 | 34,469 | 34,521 | 34,532
Milligan WSC 202 196 191 185 183 183
Mt. Zion WSC 442 436 430 425 421 421
Murphy 4,234 8,556 8,556 8,556 8,556 8,556
Nevada 247 528 631 1,254 2,090 5,226
North Collin WSC 876 1,116 1,321 1,525 1,757 2,005
New Hope 267 383 632 944 1,416 3,148
Oak Grove 124 148 172 201 236 283
Parker 1,494 4,078 5,950 9,669 | 14,132 | 19,338
Plano 75,208 | 76,828 | 77,318 | 77,570 | 77,818 | 78,097
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Water User Group (WUG) 2010 2020 2030 2040 2050 2060
Post Oak Bend City 85 138 226 369 602 982
Princeton 1,329 2,657 3,871 6,452 | 10,753 | 16,130
Prosper 1,998 3,239 5,669 7,829 | 12,688 | 13,498
RCH WSC 642 911 919 918 912 912
Richardson 32,383 | 36,123 | 35993 | 35602 | 35,343 | 35,343
Rockwall 9,855 | 17,597 | 21,596 | 25,162 | 25,826 | 25,826
Rockwall Co. Other 385 385 385 383 383 383
Rowlett 11,619 | 13,731 | 15447 | 16,801 | 17,759 | 18,694
Royse City 2,501 4,422 5,959 7,789 9,561 | 11,521
Sachse 4,399 5,124 5,806 5,746 5,746 5,746
Saint Paul 192 468 930 1,479 1,756 1,848
Scurry 87 102 118 138 160 186
Sunnyvale 1,770 2,454 3,135 3,820 4,514 4,618
Talty WSC 813 1,717 2,337 3,024 3,878 4,948
Terrell 3,807 | 10,385 | 14,780 | 19,138 | 21,731 | 24,643
The Colony 576 778 861 881 901 909
Van Alstyne 54 961 2,060 2,692 2,969 3,099
Wylie 6,810 8,737 | 10,586 | 12,601 | 12,601 | 12,601
Non-Municipal Customers

Collin County Manufacturing 3,280 3,810 4,327 4,843 5,306 5,788
Collin County Irrigation (Demand

for Rowlett Creek & Stewart Creek 1,847 1,847 1,847 1,847 1,847 1,847
Reuse Projects)

Collin County Mining 146 146 146 146 146 146
Dallas County Manufacturing 6,482 7,180 7,818 8,401 8,874 8,927
Dallas County Steam Electric 67 86 238 240 240 240
Denton County Manufacturing 53 62 70 79 87 94
Fannin County Manufacturing 73 82 90 98 105 114
Grayson County Manufacturing 70 78 85 91 96 104
Kaufman County Irrigation 1,987 1,805 1,805 1,805 1,805 1,805
Kaufman County Manufacturing 760 813 869 928 993 1,061
Kaufman County Steam Electric 0 1,121 1,121 1,121 1,121 1,121
Rockwall County Irrigation 848 848 848 848 848 848
Rockwall County Manufacturing 20 23 26 29 32 35
Total 371,713 | 468,648 | 548,830 | 625,443 | 685,657 | 729,767

* In acre-feet per year

Source: Appendix H, 2011 Region C Water Plan (Region C Water Planning Group, 2010)
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Table 1-4. Potential future customers of the NTMWD, 2010-2060

Potential Future Customers 2010 2020 2030 2040 2050 2060

Ables Springs WSC 0 845 1,054 1,299 1,644 2,090
Blue Ridge 0 365 893 1,569 2,342 2,651
Celina 0 1,500 3,000 5,000 5,000 5,000
Ector 0 9 33 57 59 62
Fannin County Other 213 413 596 768 705 659
Honey Grove 0 96 268 460 564 671
Leonard 0 76 266 587 907 1,166
Savoy 0 13 35 57 59 61
South Grayson WSC 0 100 100 100 100 100
Southwest Fannin Co SUD 0 354 663 921 1,004 1,099
Trenton 0 131 368 694 1,077 1,464
Weston 0 451 1,316 4,124 7,300 | 12,592
Total 213 4,351 8,593 | 15,635 | 20,760 | 27,614
Total Treated Water Demands 371,926 | 472,999 | 557,423 | 641,078 | 706,417 | 757,381
Losses in Treatment & Delivery 14877 | 18,920 | 22,297 | 25,643 | 28,257 | 30,295
Collin Co Steam Elec. raw water 771 715 1,000 1,200 1,600 2,000
Total Demand 387,574 | 492,634 | 580,720 | 667,921 | 736,274 | 789,676

Note: All values in acre-feet per year
Source: Appendix H, 2011 Region C Water Plan (Region C Water Planning Group, 2010)

Table 1-5. Comparison of currently available supply to projected demand for NTMWD

Current Supply 2010 2020 2030 2040 2050 2060
Lake Lavon 112,033 | 110,767 | 109,500 | 108,233 | 106,967 | 105,700
Lake Texoma 77,300 77,300 77,300 77,300 77,300 77,300
Lake Chapman 47,132 47,132 47,132 47,132 47,132 47,132
Wilson Creek Reuse 50,000 60,941 71,882 71,882 71,882 71,882
Lake Bonham 5,340 5,340 5,340 5,340 5,340 5,340
East Fork Reuse (with Ray

Hubbard Pass through) 51,790 67,148 87,102 | 102,000 102,000 | 102,000
Upper Sabine Basin 49,718 29,646 9,573 9,501 9,428 9,356
Direct Reuse for Irrigation

(Collin & Rockwall Co) 2,695 2,695 2,695 2,695 2,695 2,695
Total Supply 396,008 400,969 | 410,524 | 424,083 422,744 | 421,405
Supplies from current Sources | g y32 | g1 665 | 170,196 | -243,838 | -313530 | -368,271
less projected demands

Note: All values in acre-feet per year

Source: Appendix H, 2011 Region C Water Plan (Region C Water Planning Group, 2010)

This was the projected amount for the year 2010 but due to zebra mussel infestation in Lake
Texoma, no water could be pumped by NTMWD from there into Lake Lavon and the Trinity River
Basin. NTMWD was able to provide sufficient water for its customers using a variety of stopgap
measures, including water conservation and drought management protocols.
%In Appendix H, this figure was zero because there was no calculated need for additional supplies. It
was adjusted to 8,434 AFY for this EIS to show the amount of potential surplus water in 2010. Due to
the zebra mussel infestation in Lake Texoma in 2009, the supplies from this source have been

eliminated and NTMWD had no surplus water in 2010.
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Table 1-6. Water management strategies for NTMWD recommended by Region C Water Planning
Group

Planned Supplies (Ac-Ft/YT) 2010 2020 2030 2040 2050 2060

Projected Demands (including 387,574 | 492,634 | 580720 | 667,921 | 736,274 | 789676
losses for Treatment & Delivery)

Existing

Lake Lavon 112,033 | 110,767 | 109,500 | 108,233 | 106,967 | 105,700
Lake Texoma 77,300 | 77,300 | 77,300 | 77,300 | 77,300 77,300
Lake Chapman 47,132 | 47,132 | 47,132 | 47,132 | 47,132 47,132
Wilson Creek Reuse 50,000 | 60,941 | 71,882 | 71,882 | 71,882 71,882
Lake Bonham 5,340 5,340 5,340 5,340 5,340 5,340
East Fork Reuse (with Ray

Hubbard Pass through) 51,790 | 67,148 | 87,102 | 102,000 | 102,000 | 102,000
Upper Sabine Basin 49,718 | 29,646 9,573 9,501 9,428 9,356
Direct Reuse for Irrigation (Collin 2,695 2,695 2,695 2,695 2,695 2,695
& Rockwall Co)

Total Available Supplies 396,008 | 400,969 | 410,524 | 424,083 | 422,744 | 421,405
Need (Demand-Supply) -8,434 | 91,665 | 170,196 | 243,838 | 313,530 | 368,271

Water Management Strategies

Conservation (Wholesale 5180 | 27.103| 45756 | 58958 | 70559 | 80,398

Customers)

Texoma Pump Station Expansion 0 0 0 0 0 0
Addltl(.)nal' Direct Reuse - Rockwall 64 64 64 64 64 64
Co. Irrigation

g/(l)arlkr; Stem PS (additional East 34,900 15.100 0 0 0
Chapman Booster Pump Station 0 0 0 0 0 0
Lower Bois d'Arc Creek Reservoir 56,050 | 120,200 | 118,000 | 115,800 113,600

Additional Lake Texoma - Blend

. . 69,200 | 68,500 | 113,000 | 113,000
with new supplies

Fannin County Water Supply

0 0 0 0 0
System
Marvin Nichols 87,400 87,400 | 174,800 174,800
Toledo Bend Phase 1 100,000 100,000
Oklahoma 50,000
Total Supplies from Strategies 5,244 | 118,117 | 337,720 | 332,922 | 574,223 631,862
Total Supplies 401,252 | 519,086 | 770,144 | 778,905 | 996,967 | 1,053,267
Reserve or (Shortage) 13,678 | 26,452 | 167,524 89,084 | 260,693 263,591

Source: Table 4E.7, 2011 Region C Water Plan (Region C Water Planning Group, 2010)

Note: In original Table 4E.7, “Interim GTUA” was also included under available water supplies for 2010
(15,500 AFY), and “Renewed Interim GTUA” under Water Management Strategies for 2020, 2030, and
2040 (21,900 AFY); however, these have been deleted from this table due to NTMWD’s inability to use
this water because of zebra mussel infestation in Lake Texoma since 2009 and the subsequent 2012
termination of the agreement between NTMWD and GTUA.
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The rows in Table 1-6 can be reconfigured so as to display existing water supplies and recommended
management strategies to provide additional water in such a manner as to emphasize the respective roles
and magnitude of water obtained from reservoirs (existing and proposed future) and water obtained from
conservation and reuse (existing and proposed future). Table 1-7 contains the same information in Table
1-6, but rearranged to highlight the role of conservation and reuse in reducing (but not eliminating)
projected needs and growing shortages. Table 1-7 indicates that by implementing existing water reuse
supplies as well more aggressive water conservation and reuse strategies (recommended by the Region C
Water Planning Group), NTMWD still faces a looming water supply deficit in the future, ranging from
64,498 AF in 2020 to 287,809 AF in 2060.

Table 1-7. Existing water supplies and prospective water management strategies for NTMWD,
highlighting contribution of conservation and reuse

Planned Supplies (Acre-Feet/Year)

2010

2020

2030

2040

2050

2060

Projected Demands (including losses
for Treatment & Delivery)

387,574

492,634

580,720

667,921

736,274

789,676

Projected Supplies from Existing
Reservoir Sources °

291,523

270,185

248,845

247,506

246,167

244,828

Projected Need (Demand minus
Supply from Existing Reservoirs)

96,051

222,449

331,875

420,415

490,107

544,848

Projected Water Reuse from Existing
Sources ”

104,485

130,784

161,679

176,577

176,577

176,577

Projected Net Need (Projected Need
minus Projected Water Reuse from
Existing Sources)

-8,434

91,665

170,196

243,838

313,530

368,271

Recommended Conservation and
Reuse Water Management Strategies

5,244

27,167

45,820

59,022

70,623

80,462

Projected Remaining Net Need
(Projected Net Need minus
Recommended Conservation and
Reuse Water Management Strategies)

-13,678

64,498

124,376

184,816

242,907

287,809

Water Management Strategies
involving New Supplies from Reuse,
River Diversion, and Existing or
Proposed Reservoirs “

90,950

291,900

273,900

503,600

551,400

Reserve or (Shortage)

13,678

26,452

167,524

89,084

260,693

263,591

Lake Lavon, Lake Texoma, Lake Chapman, Bonham Lake, and Upper Sabine Basin
® Wilson Creek Reuse, East Fork Reuse with Ray Hubbard Pass through, and Direct Reuse for

Irrigation (Collin & Rockwall Counties)

¢ Conservation (Wholesale Customers), Additional Direct Reuse - Rockwall County Irrigation
¢ Main Stem PS (additional East Fork), Lower Bois d'Arc Creek Reservoir, Additional Lake
Texoma - Blend with new supplies, Lake Marvin Nichols, Toledo Bend Phase 1, Oklahoma

Source: Modified from Table 4E.7, 2011 Region C Water Plan (Region C Water Planning Group,
2010) to remove Interim GTUA (2010) and Renewed Interim GTUA (2020, 2030, 2040)
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North Texas Municipal Water District Supply vs. Demand
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Figure 1-9. NTMWD supply versus demand from existing WUGs, 2010-2060
Source: Appendix H, p. H.33, 2011 Region C Water Plan
Note: Supply for 2010 differs from Table 1-5 supply for 2010 because Interim GTUA included.

The USACE Regulatory Program accepts the use of the 2012 Texas Water Plan and subsequent updates
to fulfill the purpose and need statement required in a Section 404 permit application for a water
resources project identified in the 2007 and 2012 State Plans and the 2011 Region C Plan that was
incorporated into the 2012 State Water Plan. The “bottom-up,” comprehensive approach employed in the
Texas planning process and advocated by the 1997 Texas State Legislature sufficiently validates the water
resources needs of the State and its entities such as NTMWD (Woodley, 2007).

1.5.2 State and Regional Population Projections

1.5.2.1 Office of the State Demographer Projections

The population of Texas has grown rapidly in recent decades, and based on this fact and current and
expected trends in a variety of factors, demographers project the population of Texas to almost double
between the years 2010 and 2060, growing from approximately 25 million to approximately 46 million
(Figure 1-12; TWDB, 2012). The Office of the State Demographer (OSD) has developed projections to
the year 2040 for the state and its counties based on different demographic scenarios (OSD, 2009). These
projections differ primarily because of different assumptions about migration rates; net migration is the
most difficult to predict, and the most variable of the components of population change.
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N Toledo Bend Phase 1

Marvin Nichols

1,000,000

m Additional Lake Texoma

Lower Bois d'Arc Creek
Res.
I Main Stem PS
800,000

s Renewed Interim GTUA

Conservation
(Wholesale Customers)

600,000 Upper Sabine Basin

I Interim GTUA
I East Fork Reuse
400,000 Lake Bonham

Wilson Creek Reuse

I Lake Chapman

200,000

Lake Texoma

I Lake Lavon
g = == == Currently Available

Supplies - Losses

2010 2020 2030 2050 206() == Projected Demands +

Losses

Figure 1-10. Water management strategies recommended for NTMWD by Region C Water
Planning Group*
*Note: Two of the recommended strategies — Interim GTUA and Renewed Interim GTUA — are no longer
available.

Demand and Supply in Acre-Feet per Year

Four projection scenarios with four alternative sets of population values for the state are presented in
Table 1-8. These scenarios each make the same mortality and fertility assumptions but differ in their
assumptions about net migration. The net migration assumptions for three scenarios are derived from
1990-2000 patterns which have been altered relative to expected future population trends. This is
accomplished by systematically modifying the adjusted 1990-2000 net migration rates by age, sex and
race/ethnicity. The resulting scenarios are called the zero migration (0.0), the one-half 1990-2000 (0.5),
and the 1990-2000 (1.0) scenario. The fourth scenario uses 2000 to 2007 estimates of net migration with
the 2007 population values from the Texas State Data Center age, sex and race/ethnicity estimates (OSD,
2009).

The Zero Migration Scenario (0.0) assumes that in-migration and out-migration to Texas are equal (i.e.,
that net migration is zero), resulting in growth only through natural increase (the excess of births relative
to deaths). This scenario is commonly used as a baseline in population projections and is useful in
indicating what an area's indigenous growth (growth due only to natural increase) will be over time.
Generally speaking, this scenario produces the lowest projected population increases for those counties
with historical patterns of population growth through net in-migration and the highest population
projections for counties with historical patterns of population decline through net out-migration. Overall,
under Scenario 0.0, the state’s population grows from 20,851,820 in 2000 to 26,085,109 in 2040.
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Projected NTMWD Demands and Supplies with Extended Dallas Purchase
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Figure 1-11. Projected NTMWD demands and supplies through 2040 with extended Dallas purchase
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*2010 population is the official population count from the U.S. Census Bureau; 2020-2060 represent
projected population used in the 2012 State Water Plan

Figure 1-12. Texas population projected to 2060
Source: TWDB, 2012

Table 1-8. Texas population growth projections to the year 2040
Year Scenario 0.0 Scenario 0.5 Scenario 1.0 Scenario 2000-2007
2000 20,851,820 20,851,820 20,851,820 20,851,820
2005 21,874,143 22,556,046 23,276,607 22,973,810
2010 22,802,983 24,330,646 26,058,595 25,373,947
2015 23,625,653 26,156,723 29,213,840 28,015,550
2020 24,330,687 28,005,740 32,736,716 30,858,449
2025 24,942,836 29,897,410 36,682,200 33,936,986
2030 25,449,114 31,830,575 41,117,631 37,285,486
2035 25,830,944 33,789,697 46,105,919 40,927,000
2040 26,085,109 35,761,165 51,707,541 44,872,038

Source: OSD, 2009

OSD prepared the One-Half 1990-2000 Migration (0.5) Scenario as an approximate average of the zero
(0.0) and 1990-2000 (1.0) scenarios. It assumes rates of net migration one-half of those of the 1990s.
The reason for including this scenario is that many counties are unlikely to continue to experience the
overall levels of relative extensive growth of the 1990s. A scenario which projects population growth
rates approximately an average of the zero and the 1990-2000 scenarios is one that suggests slower than
1990-2000 but still steady growth (OSD, 2009). Under the Scenario 0.5, the population of Texas grows
from 20,851,820 in 2000 to 35,761,165 in 2040, an increase of nearly 15 million, and a figure almost 10
million greater than the projected 2040 population of Scenario 0.0 (Table 1-8).
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The 1990-2000 Migration (1.0) Scenario assumes that trends in the age, sex, and race/ethnicity net
migration rates of the 1990s will characterize those occurring in the near to mid-term future of Texas.
The 1990s were characterized by rapid growth. This scenario is the state’s high growth alternative
because its overall pattern is one of substantial growth (i.e., 22.8% for the 1990-2000 decade for the state,
a rate approximately twice that of the nation as a whole). Because growth was so widespread during the
1990s it is likely to be unsustainable over time and thus this scenario is presented here as a high growth
alternative. For counties that experienced net out-migration during the 1990s, this scenario produces
continued decline. Under Scenario 1.0, the state’s population more than doubles from 20,851,820 in 2000
to 51,707,541 by 2040, an increase of almost 31 million. The 2040 population of Scenario 1.0 is 98%
greater than the 2040 population of Scenario 0.0 and 45% greater than the 2040 population of Scenario
0.5.

The 2000-2007 Migration Scenario accounts for post-2000 population trends. In Texas overall, and in
some counties, the post-2000 period has resulted in reduced levels of net migration. In still other counties
post-2000 net migration rates have been greater than those of the 1990s. Under this scenario the 2000-
2007 age, sex, and race/ethnicity specific migration rates are assumed to prevail from 2000 through 2040.
This scenario allows those who believe that the 2000-2007 period has produced fundamental long-term
changes in population patterns to ascertain the probable future size and characteristics of the population.
Under this scenario, by 2040 the population of Texas would grow to a level — 44,872,038 — roughly
midway between those of Scenario 0.5 and Scenario 1.0 (OSD, 2009).

1.5.2.2 TWDB and Regional Population Projections

TWDB uses a complex water supply planning process that includes a sophisticated analysis of historical
demographic trends and projected growth over a 50-year period. This analysis starts with data from the
U.S. Census Bureau and the decadal federal censuses and then incorporates evaluation and demographic
modeling by the OSD. OSD provides demographic projections at the state and county levels for a
projected period of 30 years. The TWDB then projects the population trends for an additional 20 years to
accommodate the 50-year planning horizon of large-scale water projects.

Using Census data, county populations are subdivided into water user groups (WUGS); WUGs are
comprised of towns of 500 or more people, water supply corporations that supply 0.25 MGD or more, and
the remaining “county-other” population. Regional water planning groups, such as the Region C group,
are then given the chance to review population projections at the water user level and make adjustments if
needed. Any recommended adjustment must be backed up by technical data, and total populations by
region cannot be larger than the initial TWDB estimates (Kiel, 2014a).

TWDB’s technique for projecting future county populations is called the cohort-component procedure. It
is a standard demographic methodology which uses the separate cohorts (groups defined by common age,
sex, race, and ethnicity) and the components of cohort change (fertility rates, survival rates, and migration
rates) to calculate future populations. Projections of each particular cohort are then added together to
obtain the total population. Cohorts used in the projection process are defined as single-year-of-age (0 to
75) sex and race/ethnic groups, which include four single-race/ethnic groups (Anglo, Black, Hispanic, and
Other).

Fertility rates for each female cohort are included in the projection procedure for calculating the number
of births anticipated to occur in each projection interval. Survival rates for each cohort are used to
compute the change in the cohort size from the number of deaths anticipated to occur within each
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projection interval. The net migration rates for each cohort are used to compute the change in each cohort
due to in-migration or out-migration in a specific county (TWDB, 2005).

The method has four main sequential steps. The first step is to project the population alive at the start of
the period who will survive to the target year. The second step is to project net migration by multiplying
net migration rates by the adjusted population in the launch year. The third step is to project the number
of births and the net impact of mortality and migration on the youngest age group. The fourth and final
step is to combine the results from the mortality, migration, and fertility modules. For each cohort but the
youngest, the projected population at each age is calculated as the survived population plus net migration.

One noteworthy limitation in making demographic projections is the quality of the underlying data on
which the projections are based. The limitations of census counts can in turn limit the accuracy of
population projections and analyses. All censuses may undercount the number of actual residents,
particularly minority populations. The U.S. Census Bureau has acknowledged undercounts at times.
Because Texas population projections are based on federally adopted census counts, any undercount
could lead to lower projections for some areas of the state, and actual growth may outpace the projections.

Since regional plans and State Water Plan projections start at the county level and are controlled to the
state level, one of the more obvious limitations of such micro-level forecasting is that unpredictable
events such as the unexpected opening or closing of a large factory or other large source of jobs can
sometimes produce an unanticipated effect on population and water demand projections. Also, any
unforeseen changes in the underlying factors affecting migration, fertility, or mortality rates can result in
an under- or over-projection of the state's population. Demographers continually modify and update
projections with assumptions that attempt to reflect ever-changing demographic realities in society.

Comparing the population projections for 2040 of TWDB (2012) and OSD (2009), it is evident that the
projection that TWDB uses as a basis for projecting future state water demands closely matches, but is not
identical with, Scenario 0.5 - 37.7 million (TWDB) versus 35.7 million (OSD). This may be considered
the moderate or middle-series projection.

As suggested above, expected future growth rates from one region of the state to another are divergent;
that is, they vary substantially. Some areas are on a trajectory to double or even triple their populations
by 2060, while others are likely to grow slowly; yet other regions are anticipated to lose aggregate
numbers of people. According to TWDB demographers, 43 counties and 297 cities are projected to at
least double their population by 2060, but another 45 counties and 137 cities are expected to lose
population or remain stable (neither growth nor decline). The rest of the state’s counties and cities are
expected to grow slightly (TWDB, 2007).

In projecting future population growth and associated water needs within its own service area, NTMWD
cannot rely solely on the overall, generalized growth/decline trends for Texas as a whole, but must focus
on likely demographic trends within the nine counties — Collin, Dallas, Denton, Fannin, Hopkins, Hunt,
Kaufman, Rains and Rockwall — portions or all of which it serves. Using the same four scenarios in
Table 1-8 above, the OSD has also developed population projections for these counties (and all others in
the state) to 2040. Table 1-9 shows the projected 2040 population for each of these counties for each of
the four scenarios.

One of the most striking features of the figures in Table 1-9 is the wide range between projected
populations under the different migration scenarios for some, but not all of the counties. In Rockwall
County, for example, the difference between the smallest and the largest projection is more than ten-fold,
while in Rains County it is slightly more than two-fold. In all instances save one (Scenario 0.0 for Rains
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County), the projected 2040 populations are larger than the 2000 populations for all counties and all

scenarios.

Table 1-9. OSD-projected 2040 populations in counties served by NTMWD, by scenario

County 2000 2040 2040 2040 2040
Population Scenario 0.0 Scenario 0.5 Scenario 1.0 | Scenario 2000-2007
Collin 491,675 586,069 1,348,530 2,961,934 3,014,033
Dallas 2,218,899 2,822,991 3,919,591 5,799,645 3,250,069
Denton 432,976 551,464 1,245,264 2,770,562 1,993,530
Fannin 31,242 31,861 39,501 44,031 39,989
Hopkins 31,960 35,639 38,511 38,150 35,957
Hunt 76,596 88,316 142,307 246,344 123,495
Kaufman 71,313 85,522 169,280 332,250 326,973
Rains 9,139 8,526 12,931 18,204 12,289
Rockwall 43,080 51,962 109,912 228,994 528,745

14

10

(=]

Source: OSD, 2009

The population of Region C (in which most of the NTMWD service area is located) has grown from
987,925 in 1930 to 6,347,326 in 2008, an increase of more than six-fold in less than eight decades. As of
2008, Region C contained 26% of Texas’ total population. From 1940 through 2008, the regional
population increased at an average compound or exponential rate of 2.7% annually. The increase of
1,092,604 people (20.8%) in the eight years from 2000 through 2008 indicates that the region is still
growing rapidly (Freese and Nichols, et al., 2010). Figure 1-13 is a graph of the historical population for
Region C, as well as a population projection.

W Historical

B Projected
Figure 1-13. Historical and projected population growth of Region C

Source: 2011 Region C Water Plan, Figure 2.1 (Region C Water Planning Group, 2011)
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Region C includes most of the Dallas and Fort Worth-Arlington metropolitan statistical areas (MSAS).
The largest employment sector in the Dallas MSA is the service industry, followed by trade,
manufacturing, and government. The Fort Worth-Arlington MSA’s largest employment sectors are
service, trade, and manufacturing. Both MSAs experienced strong economic growth in the 1990s (Freese
and Nichols, et al., 2010).

The 2011 Region C Water Plan has developed population and water demand projections for all cities with
populations over 500 and for any retail water supplier (such as a water supply corporation or a utility
district) which provides over 0.25 million gallons per day of water supply. These are collectively referred
to as the aforementioned water user groups (WUGS). The population projections are based on projections
from the 2006 Region C Water Plan. Those projections have been updated based on suggested changes
from the TWDB, recent population estimates from the OSD and the North Central Texas Council of
Governments (NCTCOG), input from WUGS, and input from wholesale water providers (WWPs, such as
the NTMWD) in Region C (Region C Water Planning Group, 2010).

For Region C in its entirety, the population projections recommended by Region C and adopted by the
TWDB for the 2011 plan are very close to the projections from the 2006 Region C Water Plan. The
revised total population is slightly higher in years 2000 through 2050 and slightly lower in 2060. In
general, future population increases have shifted from urban areas to areas further from urban centers.

Table 1-10 and Figure 1-13 show the projected population for Region C counties, as adopted by TWDB.
The projected 2060 population for Region C is 13,045,592. This figure is very close to the projected 2060
population — 13,087,849 — from the 2006 Region C Water Plan. OSD population estimates from 2007
show that current population growth in Region C is generally equal to the growth that was projected in
the 2006 Region C Water Plan.

While the graph of projected population growth in Figure 1-13 appears to climb steadily all the way to the
year 2060, in fact, the decadal rate of population growth in Region C is expected to slow markedly from
that prevailing historically, as shown by Figure 1-14. Nevertheless, projected growth in absolute
population size from decade to decade (as opposed to percentage change or rate) remains quite high, as
measured by the added population increment per decade, because applying a smaller rate of increase to a
larger and growing base number still produces large decadal increases.

Figure 1-15 is a map of the projected percent change in population between 2006 and 2060 by county.
Focusing on the six Region C counties served by NTMWD, by 2060 Dallas County is projected to
increase in the 50-100% range, Collin and Fannin counties in the 100-200% range, and Denton, Kaufman,
and Rockwall counties in the 200-300% range.

For Region C overall, the population projections recommended by Region C and adopted by the TWDB
for the 2011 Region C Water Plan compare very closely with the projections from the 2006 plan for
Region C. The revised total population for the region is slightly higher in years 2000 through 2050 and
slightly lower in 2060. In general, the projected population increases in future years have shifted from
urban areas within the region to areas more removed from urban centers, such as those within the service
area of the NTMWD (Region C Water Planning Group, 2011).

The USACE-Tulsa District considers the methodology and procedures developed and implemented
statewide by the TWDB as part of the integrated water planning process in Texas to be sound and the
resultant population projections yielded by this methodology for Region C to be accurate and reasonable.
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Table 1-10. TWDB-adopted county population projections for Region C

Historical Historical
County 1090 5000 2010 2020 2030 2040 2050 2060
Collin 264,036 491,774 790,648 1,046,601 1,265,373 1,526,407 1,761,082 1,938,067
Cook 30,777 36,363 40,674 46,141 51,749 56,973 65,099 71,328
Dallas 1,852,810 2218,774 2512,352 2756,079 2.950,635 3,128,628 3,365,780 3,695,125
Denton 273,525 432,976 674,322 889,705 1,118,010 1,347,185 1,573,994 1,839,507
Ellis 85,167 111,360 169,514 233,654 293,665 351,919 411,721 471,317
Fannin 24,804 31,242 38,129 42,648 49,775 60,659 74,490 86,970
Freestone 15,818 17,867 19,701 21,826 23,704 25,504 27,148 28,593
Grayson 95,021 110,595 126,099 152,028 179,725 203,822 227,563 253,568
Henderson 41,309 51,984 56,254 65,009 75,232 85,112 96,835 111,026
Jack 6,981 8,763 9,567 10,275 10,915 11,415 11,915 12,415
Kaufman 52,220 71,313 103,249 162,664 208,009 254,609 297,391 349,385
Navarro 39,926 45,124 52,752 58,919 65,331 72,374 80,168 89,638
Parker 64,785 88,495 121,653 193,559 262,053 301,760 324,546 342,387
Rockwall 25,604 43,080 89,144 141,386 171,373 199,044 215,312 232,186
Tarrant 1,170,103 1,446,219 1,800,069 2,061,887 2,337,390 2,646,559 2,964,622 3,353,509
Wise 34,679 48,793 66,366 89,347 108,711 127,068 148,020 170,071
$§%‘i‘l’” c 4,077,565 5,254,722 6,670,493 7,971,728 9,171,650 | 10,399,038 | 11,645,686 | 13,045,592
Source: Table 2.1, 2011 Region C Water Plan (Region C Water Planning Group, 2010)
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Figure 1-14. Historical and projected population growth rates by decade for Region C

Source: 2011 Region C Water Plan (Region C Water Planning Group, 2010)
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Figure 1-15. Projected 2006-2060 population increases in Region C counties
Source: Figure 2.5, 2011 Region C Water Plan (Region C Water Planning Group, 2010)

1.5.3 Regional Water Demand Projections

Projections of municipal water demands in Texas are based on two key underlying variables: 1) historical
per capita water use, and 2) projected population change. Reductions in water use associated with the
1991 State Water-Efficient Plumbing Act are taken into account separately by TWDB and provided to the
regional planning groups, such as Region C. As in the case of population projections, the regional water
planning groups can review the water demand projections at the water user level and recommend
adjustments if needed and if supported by technical evidence. Demand projections for other water use
categories in Texas are derived separately and are based on the best data available (Kiel, 2014a).
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Municipal water use is reported to the TWDB on an annual basis by cities and other water suppliers such
municipal utility districts like NTMWD. The types of information reported include groundwater and/or
surface water use, source of the water (aquifer, river, reservoir, or stream), water sales and water
purchases to other municipalities and end users, number of service connections, and estimated population
served.

Per capita water use is the average amount of water used by each person, which is based on total water
use divided by population size. Because of diverse climatic conditions, variable population density and
density of commercial businesses, consumers’ ability to pay for water as indicated by average incomes,
effectiveness of local conservation programs, and availability of water across the state, Texas has a wide
range of per capita water use.

The weather also influences the amount of water used annually. Rainfall frequency plays a large role in
the volume of water used for municipal purposes, especially for outdoor uses. During below-normal
rainfall periods, people tend to use more water than during normal weather conditions.

The state’s methodology for water demand projections for the 2006 Regional Water Plans also served as
the methodology for the 2011 regional water plans, since the 2011 plans were an update of the 2006
plans. While there are some differences between the methodologies for the 2011 Regional Water Plans
and the 2016 plans now in preparation, the concept and approaches are very similar.

The volume of water used for municipal purposes in Texas (or anywhere) depends primarily on
population size, climatic conditions, and water conservation practices. For the TWDB’s planning
purposes, municipal water use includes that consumed by residences (single and multifamily housing),
commercial entities, and institutions. Commercial water use includes business establishments but
excludes industrial water use. Residential, commercial, and institutional uses are all lumped together
because of the similarity of these uses; that is, they all use water primarily for drinking, cleaning,
sanitation, air cooling, and outdoor use (e.g., landscaping, washing cars) (TWDB, 2005).

The Region C Water Planning Group based its 2011 municipal water demand projections on per capita
dry-year water use and the adopted population projections above. In turn, the per capita dry-year water
uses are based on per capita water uses from the 2006 Region C Water Plan, which include water savings
from plumbing code requirements for low-flow fixtures. The Region C Water Planning Group adjusted
the per capita water uses from the 2006 Region C Water Plan as necessary, based on recent historical per
capita information from TWDB and on input from water user groups (Region C Water Planning Group,
2010).

In addition, revisions to the demand projections were also made based on input from water user groups
and wholesale water providers in Region C. Each WUG and WWP in Region C was surveyed regarding
their water use projections. Each WUG was provided a copy of their water use projections from the 2006
Region C Water Plan and asked if they were in agreement with the projections. If the WUG was not in
agreement with the projections they were asked to provide alternative projections. Some WUGS
responded with suggestions for revisions to the demand projections. Additionally, interviews were
arranged with certain WUGs and WWPs to gather more detailed information. Phone and email
correspondence was also used to gather additional information. All data were compiled and used to
develop a final set of recommended per capita and demand projections. As required by TWDB
regulations, these projections were posted for public review on the Region C website well in advance of
the Region C Planning Group Meeting at which they were considered for approval (Region C Water
Planning Group, 2010).
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Non-municipal water demand projections include manufacturing, steam-electric-power, irrigation,
mining, and livestock; these are reported on a county-wide basis and were also based on the projections
from the 2006 Region C Water Plan. Projections for manufacturing, irrigation, and livestock did not
change. However, the steam-electric-power demands were revised based on available new information,
including recent power plant development activity and mothballing of existing plants. Mining projections
were also revised based on changed conditions, primarily recent exploration and mining of the Barnett
Shale, which led to an increase in Region C mining water use.

Under guidance of the TWDB, the water planning regions in Texas, including Region C, are now
updating population and water demand projections for the 2016 regional water plans (TWDB, 2014).
Draft municipal water demand projections are obtained by multiplying the population projections by a
per-person water use volume for each city, water utility and rural area (County-Other). The draft
projections for 2016 will include 2011 per-person water use values (Gallons Per Capita Daily or GPCD)
as the initial ‘dry-year’ water use estimate. TWDB staff then applies future anticipated reductions in
water use due to natural replacement rates for adoption of water-efficient fixtures and appliances as
required by law. For each municipal WUG, the 2011 GPCD, minus the incremental anticipated savings
for each future decade due to water-efficient fixtures/ appliances, is multiplied by the projected
population to develop the municipal water demand projections (TWDB, 2014).

The 2011 GPCD for each WUG is calculated by:

e Calculating the net water use of each water system surveyed annually by the TWDB (total intake
volume minus sales to large industrial facilities and to other public water suppliers);

o Allocating all or portions of the system net use and applicable estimates of non-system municipal
water use (private groundwater) to the planning water user groups (city boundaries or water
utility service areas); and

¢ Dividing the total water use allocated to a water user group by 365 and by the 2011 population
estimate.

Federal standards on plumbing fixtures, dish washers, and clothes washing machines have been upgraded,
offering potential savings due to installation of more water-efficient units; these account for a small but
significant portion of total water use. Anticipated savings due to water-efficient appliances and fixtures
include 16 GPCD for toilets and showerheads, 1.6 GPCD for high-efficiency toilets, 1.6-1.9 GPCD for
dishwaters, and 6.5 GPCD for washing machines (TWDB, 2014).

Table 1-11 shows the historical and projected total water demand for Region C counties, as adopted by
TWDB. The year 2060 projected water demand for all of Region C is 3,272,461 acre-feet per year, up
from 1,761,353 AFY in 2010, an increase of 86% during the 50-year time period in question. Table 1-12
and Figure 1-16 show adopted water demand projections of Region C by type of use. By far the largest
use in Region C is municipal. Region C municipal use is projected to expand from 1,546,970 acre-feet in
2010 to 2,924,157 acre-feet in 2060 according to these projections, an increase of 89%. By comparison,
NTMWD’s annual water demand from current and potential customers is projected to increase from
387,574 acre-feet in 2010 to 789,676 acre-feet in 2060, an increase of 104%. The greater percentage
increase (104% vs. 89%) in projected municipal demand for NTMWD than for municipal use in Region C
as a whole is because NTMWD’s service area is mostly located in more rapidly growing and developing
parts of the region, on the periphery of the Dallas metropolitan area, rather than in more established,
already built-up areas like Dallas proper.

The USACE-Tulsa District considers the water demand projection methodology developed and
implemented by the TWDB as part of the integrated water planning process in Texas to be sound and the
resultant water demand projections for Region C to be accurate and reasonable.
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Table 1-11. TWDB-adopted county water demand projections for Region C

Historical Year Projected Water Demand (Acre-Feet per Year)
County 2006 Demand
(Acre-Feet) 2010 2020 2030 2040 2050 2060
Collin 160,712 217,512 286,372 340,681 405,122 461,762 502,770
Cook 8,324 9,863 10,870 11,645 12,332 13,426 14,381
Dallas 623,985 691,846 750,995 800,855 842,877 902,496 991,021
Denton 108,894 153,934 201,534 255,146 302,043 348,219 400,618
Ellis 32,980 38,067 49,730 61,287 74,192 87,403 101,095
Fannin 12,191 13,260 19,296 25,691 28,029 31,046 34,063
Freestone 14,797 16,733 23,192 25,765 29,484 33,982 39,396
Grayson 30,953 42,798 51,677 60,588 65,415 70,485 76,742
Henderson 8,343 10,942 12,395 20,591 23,074 25,978 29,342
Jack 2,892 5,515 5,906 6,140 6,366 6,610 6,867
Kaufman 21,683 30,609 43,906 52,411 60,848 68,246 77,308
Navarro 11,184 12,499 21,538 27,883 28,829 29,996 31,482
Parker 21,527 28,760 39,178 51,788 58,543 62,950 66,771
Rockwall 11,907 22,267 35,482 42,571 49,278 52,975 56,463
Tarrant 320,345 423,553 476,587 537,641 604,230 674,652 763,750
Wise 13,818 43,195 50,086 57,055 64,440 72,095 80,392
Region C Total 1,404,535 1,761,353 2,078,744 2,377,738 | 2,655,102 | 2,942,321 | 3,272,461

Source: Table 2.2, 2011 Region C Water Plan (Region C Water Planning Group, 2010)

Chapter One — Introduction

Page 1-41



U.S. Army Corps of Engineers
Tulsa District

Draft Environmental Impact Statement
Lower Bois d’Arc Creek Reservoir

Table 1-12. TWDB-adopted water demand projections for Region C by type of use

Historical Year
Use 2006 Demand 2010 2020 2030 2040 2050 2060
(Acre-Feet)
Municipal 1,274,014 1,546,970 1,833,671 2,087,597 2,344,115 | 2,612,176 | 2,924,157
Manufacturing 53,027 72,026 81,273 90,010 98,486 105,808 110,597
Steam Electric Power 15,997 40,813 64,625 98,088 107,394 116,058 126,428
Irrigation 31,067 40,776 40,966 41,165 41,373 41,596 41,831
Mining 10,367 41,520 38,961 41,630 44,486 47,435 50,200
Livestock 20,063 19,248 19,248 19,248 19,248 19,248 19,248
Region C Total 1,404,535 1,761,353 2,078,744 2,377,738 2,655,102 | 2,942,321 | 3,272,461

Source: Table 2.3, 2011 Region C Water Plan (Region C Water Planning Group, 2010)
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Figure 1-16. Historical and TWDB-adopted water demand projections by water use category in Region C, 1980-2060
Source: Figure 2.6, 2011 Region C Water Plan (Region C Water Planning Group, 2010)
Note: In this chart, “irrigation” refers to agricultural irrigation and not municipal/residential irrigation, which is indistinguishable from other
municipal uses.
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Figure 1-17 is a map of the percentage change in projected water demand county-by-county between
years 2006 and 2060 within Region C. In comparing Figure 1-17 with Figure 1-15 (projected percentage
population increases by county), one observes the strong correlation between projected county population
increases and projected increases in water demand within those same counties.
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Figure 1-17. Projected 2006-2060 percentage increases in Region C water use by county
Source: Figure 2.8, 2011 Region C Water Plan (Region C Water Planning Group, 2010)

1.5.4 Existing Water Sources and Supplies
The primary water supply currently available to NTMWD includes raw water from three existing

reservoirs (Lakes Lavon, Texoma, and Chapman), wastewater reuse from NTMWD’s Wilson Creek
Wastewater Treatment Plant, and the East Fork Raw Water Supply Project (Freese and Nichols, 2008a).
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Supplies expected to be available from these
sources both in 2010 and 2060 are listed in Table
1-2. To meet its immediate needs, NTMWD has
also contracted with the Sabine River Authority
for interim water supplies until new sources can be
developed. Including these interim supplies, the
total amount of water available to NTMWD is
396,008 AFY in 2010 and 421,405 AFY in 2060.

1.5.4.1 Lake Lavon

Lake Lavon Dam (Figure 1-18) is located at river
mile 55.9 on the East Fork of the Trinity River,
approximately three miles east of Wylie, in Collin
County, Texas. The lake is approximately 21,400
acres in area. It is part of the Trinity Project in the
Fort Worth District of the USACE.

The Lake Lavon Project was authorized by
Congress in 1945; construction began in 1948 and
was completed six years later in 1954. The dam
and lake have a drainage area (i.e., control runoff
from an upstream watershed) of about 770 square
miles, primarily located in Collin and Grayson
Counties, surrounding the headwaters of the East
Fork of the Trinity River. Lake Lavon’s

Definition of terms for water supplies

Texas water right (Certificate of Adjudication or
Permit) — Legal instrument issued by the State
of Texas to divert, use and/or store waters of the
state.

Permitted diversion — The amount of water that
can be legally withdrawn from a water source in
accordance with a Texas water right.

Firm Yield — The maximum amount of water
that can be diverted from a reservoir on an
annual basis during a repeat of the historical
drought of record without shortage, assuming
that all of the water in the reservoir is available
for use.

Reliable Supply — Amount of water that is
considered available 100 percent of the time
during a repeat of the historical drought of
record. This is commonly based on the firm
yield of the water source and may differ from
permitted diversions or contract amounts.

authorized purposes are flood control, water supply, and recreation (USACE, 2008a).

At Lake Lavon’s normal conservation pool elevation of 492 ft. above sea level, it stores approximately
443,800 AF of water (162 billion gallons). Total lake storage, including flood storage, is 748,200 AF (245
billion gallons). NTMWD’s water right in Lake Lavon is 118,680 AFY. NTMWD has the capability to
divert and treat 770 million MGD from Lake Lavon at its local water treatment facility for wholesale
distribution to its members and customers. However, NTMWND’s ability to divert this quantity of water is
affected by lake elevation. Some of this water is placed in Lake Lavon from other sources, which are
discussed in subsequent sections. According to the Region C Water Planning Group, the water supply
available (firm yield) to NTMWD from Lake Lavon in 2010 was 112,033 AFY per year and 105,700
AFY will still be available in 2060 (Table 1-2).

Lake Lavon receives about 1.6 million visitors annually. The lake has numerous recreational facilities to
accommodate these visitors, including 16 parks, 244 picnic sites, 19 four-lane boat ramps, five beaches,
71 tent camping sites with water, 167 camping sites with electric and water hook-ups, a handicapped
park, and six group shelters for large group picnics. There are also two privately owned marinas and one
fishing pier. The lake’s fish population includes several species of sport fish, including crappie, white
bass, black bass, channel catfish, striped bass and hybrid bass. Adjacent to the lake are 6,500 acres for
wildlife and hunting. Game species include squirrel, cottontail rabbit, mourning dove, bobwhite quail,
waterfowl and feral hogs (USACE, 2008a).
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Figure 1-18. Lake Lavon Dam near Wylie, Texas (USACE photo)

1.5.4.2 Lake Chapman

Jim Chapman Lake (Figure 1-19) (also known as Lake Chapman or Cooper Lake) is a 19,305-acre
impoundment that provides water supply storage for NTMWD, the Sulphur River Municipal Water
District, Upper Trinity Regional Water District and the City of Irving. The drainage area upstream of the
dam is 479 square miles. Water from Lake Chapman for NTMWD is transmitted by pipe to Lake Lavon
for diversion to NTMWD’s Wylie WTP. According to the Region C Water Planning Group, the water
supply available (firm yield) to NTMWD from Lake Chapman in 2010 was 47,132 AFY and the same
amount will still be available in 2060 (Table 1-2). NTMWD’s water right to Lake Chapman is 54,000
AF; another 3,214 AFY is available per a contract with the City of Cooper, for a total supply of 57,214
AFY. However, Lake Chapman is over-permitted, and 57,214 AFY would not be sustainable through a
drought.

The Cooper Lake Project was authorized in 1955; construction started in 1986 and finished in 1991. The
lake is located within the South Sulphur River watershed between Delta and Hopkins Counties. The
USACE built the lake both to control flooding on the Sulphur River and to serve as a water supply. The
lake was renamed Jim Chapman Lake in 1998 but is still widely known as Cooper Lake, and the Cooper
Lake State Park and Cooper Dam retain the name. The area provides recreational opportunities that
include two state parks and a wildlife management area. USACE uses partnerships to manage more than
29,000 acres of public land at Jim Chapman Lake. Over 15,000 acres of land and water are leased to the
TPWD for the management of fish and wildlife resources. TPWD also leases approximately 1,905 acres
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of land to provide recreational facilities in both Hopkins and Delta counties. NTMWD manages the water
intake facility that provides the water supply to several communities (USACE, 2010c).

Figure 1-19. Cooper Dam and Jim Chapman Lake (USACE photo)

1.5.4.3 Lake Texoma

Impounded by the Denison Dam on the Red River in Bryan County, Oklahoma and Grayson County,
Texas, Lake Texoma is the 12th-largest USACE reservoir in the country and the largest in the Tulsa
District. The lake has a normal surface area of 86,910 acres (136 sg. miles), a volume of 2,516,232 AF,
and 580 miles of shoreline. The dam is 726 miles upstream from where the Red River discharges into the
Atchafalaya and Mississippi Rivers, and the drainage area above the dam is 39,719 square miles. The
reservoir is located at the confluence of the Red River and Washita River. The dam site is approximately
five miles northwest of Denison, Texas, and 15 miles southwest of Durant, Oklahoma (USACE, no date-
b).

Denison Dam and Lake Texoma were authorized for construction by Congress in 1938 for flood control
and hydroelectric power generation. The dam, spillway and outlet works were begun in 1939 and
completed in 1944, at which point Denison Dam was America's largest rolled, earth-filled dam. The dam
is now the 12th largest in volume in the U.S.

According to the Region C Water Planning Group, the water supply available to NTMWD from Lake
Texoma in 2010 was 77,300 AFY and the same amount will still be available in 2060 (Table 1-2).
NTMWD’s water right in Lake Texoma is 197,000 AFY, which includes:

e 84,000 AFY from the original permit which can be conveyed by pipeline to Sister Grove Creek
and hence to Lake Lavon. However, due to estimated channel losses in Sister Grove Creek, only
77,300 AFY of this Lake Texoma water may be withdrawn from Lake Lavon.
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e 113,000 AFY that cannot be discharged into Lake Lavon, but must be taken directly to a water
treatment plant. The high salinity of this water would require it to be blended with water from
another lower salinity supply source or treated by advanced, and more expensive, water treatment
methods. Facilities to transfer or treat this water have not been constructed.

Until recently, NTMWD made an annual interim purchase of approximately 16,000 AF from GTUA.
This temporary ten-year contract was to have expired in February 2016, and may have been extended at
that time. However, as noted earlier in this chapter, NTMWD terminated this contract in December 2012.

As mentioned elsewhere in this chapter, Lake Texoma water has been inaccessible to NTMWD during the
last five years as a result of zebra mussel infestation of the Texoma waters. This problem has been
resolved at great expense with the passage of special legislation and the construction of a $300 million
pipeline to deliver the water directly to the Wylie WTP, bypassing gravity flow within Sister Grove
Creek. In general, any future transfers of raw water between surface waters will raise potential invasive
species issues and costs.

Lake Texoma is the most developed and popular lake within the entire USACE Tulsa District, attracting
approximately six million visitors a year, many of them from the Dallas-Fort Worth Metroplex, about an
hour south of the lake. Fishing, boating, water-skiing, and other water-oriented activities abound in
the lake’s clear waters. Popular sport fish include striped, largemouth, smallmouth, white, and hybrid
striped bass, white and black crappie, and channel and blue catfish. The USACE alone has 10 different
campgrounds (Figure 1-20) with more than 600 campsites around Lake Texoma. Forty miles of
equestrian trails and the scenic, 14-mile Cross Timbers hiking trail wind above the lake on rocky ledges
and through blackjack oak woodland. Also available adjacent to the lake are overnight accommodations,
boat rental, slip rental and supplies at many of the 22 commercial concessions (USACE, no date-b).

Figure 1-20. Campsite at Platter Flats Campground on Lake Texoma
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Two national wildlife refuges on the lake — Hagerman and Tishomingo — occupy 30,000 acres both in
Oklahoma and Texas. These refuges attract thousands of migratory Canada, snow, white-fronted, and
Ross’ geese, various species of ducks, shorebirds, and bald eagles. Resident wildlife includes deer, wild
turkey, bobcats, coyotes, fox squirrels, hawks and songbirds (USACE, no date-b; USFWS, no date).

1.5.4.4 Wilson Creek Wastewater Treatment Plant Reuse

In 2010, NTMWD reused approximately 49,000 acre-feet of treated wastewater annually from its Wilson
Creek Regional Wastewater Treatment Plant (\WWTP) by recycling the effluent through Lake Lavon.
Development of additional facilities at this site and increased available treated effluent due to growth will
raise its total available reuse supply to 71,882 AFY by 2060. Treated wastewater effluent from the
Wilson Creek Regional WWTP is returned to the Lake Lavon watershed, where it is discharged into
Wilson Creek upstream from Lake Lavon. There the treated effluent is mixed or blended with (i.e.,
diluted in) Lake Lavon waters and subjected to the same treatment at the Wylie facility to upgrade it to
potable water quality (NTMWD, 2006).

1.5.4.5 East Fork Raw Water Supply Project

NTMWD has constructed a man-made wetland called the East Fork Raw Water Supply Project (Figures
1-21 and 1-22), which uses natural filtration to further cleanse raw water from the East Fork of the Trinity
River and augment NTMWD’s water supplies. Water is pumped from the East Fork near Crandall into
the artificial wetland. As the water passes through 1,840 acres of wetland, aquatic plants “polish” it — a
natural process that removes about 95% of sediments, 80% of nitrogen and 65% of phosphorus
(NTMWD, no date-b).

Cleansed water from the wetland is then piped 40 miles to the north end of Lake Lavon and

blended with NTMWD’s other raw water sources that include Lake Lavon, Lake Chapman and Lake
Texoma, as well as with treated effluent from the Wilson Creek WWTP (Alan Plummer Associates, no
date). In 2010, 51,790 acre-feet of reuse water was available from the East Fork Raw Water Supply
Project for transport to Lake Lavon; by 2060, this will increase to 102,000 acre-feet per year, as additional
return flows become available from growth.

Figure 1-21. Artificial wetlands of East Fork Raw Water Su

pply Project with Dallas in background
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Figure 1-22. Phase | planting in 2004 at Area A, East Fork Reuse Project

1.5.4.6 Sabine River Authority Contracted Upper Basin Supply

Under contract, NTMWD can purchase up to 50,000 AFY from the Sabine River Authority (SRA) in
eastern Texas if SRA determines that amount of water is available. The water is withdrawn from SRA’s
Lake Tawakoni in the Upper Sabine Basin. By 2060 the amount obtained from SRA is projected to
decrease to less than 10,000 AFY. Lake Tawakoni is a major water supply source for Dallas. Presently,
the yield is over-contracted (i.e., there is no additional supply available for NTMWD).

Lake Tawakoni Reservoir is impounded by the Iron Bridge Dam, a 5.5-mile long, rolled-earth
embankment across the Sabine River in Van Zandt and Rains counties. Construction on this dam began
in 1958 and finished in 1960. The drainage area upstream of the reservoir is 752 square miles while the
surface area of the reservoir itself at spillway crest is about 36,700 acres.

Like most reservoirs, Lake Tawakoni has become an important outdoor recreation attraction. Its 200-mile
shoreline furnishes extensive recreational opportunities; both private and public facilities have been
developed around the lakeshore for swimming, boating, picnicking, fishing, duck hunting, and other uses
(SRA, no date-a).

1.5.4.7 Lake Bonham

Lake Bonham is located three miles northeast of Bonham in Fannin County. Developed by the City of
Bonham, it was impounded in 1969 and has a surface area of 1,020 acres. The lake supports native
emergent vegetation, including cattail, pondweed, and American lotus, as well as native submerged
vegetation such as bushy pondweed and coontail. It also supports a fishery, whose predominant fish
species are largemouth bass, channel and blue catfish, sunfish, and crappie (TPWD, 2007b).
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The Lake Bonham water right transferred to NTMWD in November 2010, and the lake is now utilized for
water supply by NTMWD. Lake Bonham is used to meet the City of Bonham’s demands, which are
about 2,350 AFY in 2010. The reliable supply for NTMWD from Lake Bonham is about 5,340 AFY.

1.5.5 Texas State Water Planning Process

As previously discussed, the state of Texas has been publishing state water plans every five years since
the 1990s, with previous state water plans dating back to 1938. The regional water planning process,
which was developed by the state in the late 1990s, provides the framework for purpose and need
development and identification of alternatives that are required as part of the NEPA process. This
planning process does not supplant the NEPA process but rather complements it. As such, a description
of the Texas state water planning process is provided below.

Subsequent to the passage of Senate Bill 1 (SB 1) by the 75th Legislature in 1997, TWDB began the
regional water planning process in Texas by developing and publishing draft rules for regional and state
water planning. After extensive consultation with other state agencies, stakeholders, and the public,
TWDB adopted its final rules in February 1998. These rules outlined the required elements in the
regional and state water plans, the composition of planning groups, and guidelines for financial assistance
from the TWDB (TWDB, 2012).

SB 1 directed TWDB to designate regional water planning areas, considering such factors as river basin
and aquifer delineations, water utility development patterns, socioeconomic characteristics, existing
regional water planning areas, political subdivision boundaries, public comment, and other relevant
factors. Regional water planning area boundaries were delineated and adjusted accordingly. This process
eventually resulted in 16 regional water planning areas (Figure 1-7). TWDB is required to review,
update, and if indicated, adjust these boundaries at least once every five years. The planning area
boundaries in the 2012 State Water Plan are identical to those in the 2007 and 2002 State Water Plans
(TWDB, 2007; TWDB, 2012).

Each regional water planning area has its own planning group. Members of this group represent the
interests of its planning area and are responsible for developing a regional water plan every five years. As
required by SB 1, TWDB selected the initial members of the planning groups. These members, known as
initial coordinating bodies, were selected from 11 interests identified in SB 1 and other relevant interests
in the regional water planning areas. SB 1 required that interests including but not limited to public,
counties, municipalities, industries, agriculture, environment, small businesses, electric-generating
utilities, river authorities, water districts, and water utilities be represented. The initial coordinating
bodies then added other members as appropriate, as they transitioned into planning groups. To replace
members who leave the planning groups, the groups themselves vote to approve new members. Each
planning group approved its own bylaws to govern its methods of conducting business and each
designated a political subdivision, such as a river authority, groundwater conservation district, or council
of governments, to administer the planning process and manage any contracts related to developing
regional water plans (TWDB, 2007; TWDB, 2012).

Ongoing work of the regional water planning process consists of seven major tasks:
e describing the regional water planning area
e quantifying current and projected population growth/decline and water demand

e evaluating and quantifying current water supplies
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o identifying surpluses and needs
o evaluating water management strategies and preparing plans to meet the needs
e recommending regulatory, administrative, and legislative changes

e adopting the plan, including the required level of public participation.

Planning groups first describe their areas. These descriptions include information on major water
providers, current water use, groundwater and surface water sources, agricultural and natural resources,
the regional economy, local water plan summaries, and any other information considered relevant by the
planning groups (TWDB, 2007; TWDB, 2012).

Next population growth/change and water demand projections are reviewed. Planning groups review the
demographic and water demand projections provided by TWDB and propose revisions resulting either
from new conditions or new information. In the most recent planning round (2011 regional water plans),
most of the 16 planning groups in the state requested revisions to population and water demand
projections for some of the water users in their regions but some did not. TWDB, after consulting with
other state agencies, namely the Texas Department of Agriculture, TCEQ, and TPWD, formally approved
requests for revisions that met established criteria.

The third task is to determine the water supplies that would be physically and legally available from
existing sources during a repeat of the drought of record. Planning for a drought of record is required by
SB 1 and is important in helping prepare for future droughts. To estimate existing water supplies,
planning groups use surface water and groundwater availability models. If such models are unavailable,
the groups use other available information (TWDB, 2007; TWDB, 2012).

Next, existing water supplies are compared with current and projected water demands to identify whether
additional water supplies are needed for each identified WUG and WWP.

SB 1 mandated planning groups to address the needs of all water users. If existing supplies do not meet
projected future demand, the planning groups are to recommend specific water management strategies to
meet water supply needs. Examples of recommended water management strategies include advanced
conservation of existing water supplies, new surface water and groundwater development, conveyance
facilities like pipelines to move available or newly developed water supplies to areas of need, water reuse,
water rights subordination agreements, and others. The Texas Legislature also required that each
planning group assess the financing needed to implement the water management strategies and projects in
their water plans (TWDB, 2007; TWDB, 2012).

To assess financing, the planning groups, 1) survey local governments, regional authorities, and other
political subdivisions on how they propose to pay for water infrastructure projects in the plan and, 2)
identify the appropriate role of the state in financing these projects. Assisted by TWDB, the planning
groups also assess the social and economic impact of not meeting projected water needs. If it is not
feasible to meet a need, the planning groups identify and explain the conditions that led to their inability
to plan for fully meeting the need.

The regional plans include regulatory, administrative, and/or legislative recommendations as well as
recommendations for designating unique reservoir sites and stream segments of unique ecological value;
they also consider water conservation strategies and evaluate the impacts to the state’s water, agriculture
and natural resources. In the 2007 and 2012 plans, planning groups recommended significant amounts of
water conservation and reuse compared to the 2002 State Water Plan (TWDB, 2007; TWDB, 2012).

Chapter One — Introduction Page 1-52



U.S. Army Corps of Engineers Draft Environmental Impact Statement
Tulsa District Lower Bois d’Arc Creek Reservoir

All regional planning group meetings and functions are open to the public and participation is welcomed.
The planning groups conduct special public meetings when they prepare scopes of work and hold
hearings before adopting their regional water plans. This kind of public involvement helps guide the
planning and determine which water management strategies to recommend. Building consensus within
the planning groups is crucial to ensure sufficient support for adopting the plan. Planning group members
adopt plans by vote at open meetings in accordance with each group’s respective bylaws.

Planning groups also send non-voting representatives to adjacent planning groups. In addition, some joint
meetings between adjacent planning groups serve both to coordinate water management strategies and to
help circumvent later conflicts over the use of shared resources.

The regional water planning process has continued to evolve since its 1997 inauguration by planning for a
more discrete level of water providers, considering water conservation strategies to meet all needs
identified in the regional water plans, and evaluating the impacts of water development on agriculture and
natural resources (TWDB, 2007; TWDB, 2012).

In 2001 and 2007, the Texas Legislature passed SB 2 and SB 3. These bills included the funding
mechanisms to continue updating the regional water plans every five years. SB 2 provided the funding
for the first update to the regional water plans which produced the 2006 Region C Water Plan, while SB 3
funded the current 2011 update to the regional water plans (Region C Water Planning Group, 2010).

The latest round of regional water planning in Texas has now culminated in the approval of all 16
regional water plans, including that of Region C, which was finalized in October 2010. During 2011,
TWDB compiled and summarized all 16 regional water plans into the 2012 Texas State Water Plan,
which provides overall guidance for the coming five-year period.

Region C covers all or part of 16 counties in North Central Texas. As shown in Figure 1-23, Region C
includes all of Cooke, Grayson, Fannin, Jack, Wise, Denton, Collin, Parker, Tarrant, Dallas, Rockwall,
Kaufman, Ellis, Navarro, and Freestone Counties and the portion of Henderson County that is in the
Trinity Basin. Like other water planning regions, the Region C planning group includes representatives
from 11 designated interest groups. There are actually 19 members of the Region C water planning group
because some of the interest groups have more than one representative (Table 1-13). The Region C Water
Planning Group hired a team of consultants to conduct technical analyses and prepare the regional water
plan under the supervision of the planning group (Region C Water Planning Group, 2010).

Table 1-13. Number of representatives on Region C planning group from interest groups

Interest Grou NI} 221 @ Interest Grou NI} 221 @
P representatives P representatives

Municipalities 4 Small business 1
Water districts 3 Counties 1
Environmental Electric generating
. 2 o 1
interests utilities
Public 2 River authorities 1
Water utilities Agricultural

2 - 1

interests

Industry 1 Small business 1

Source: Region C Water Planning Group, 2010
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Sections 16.051(e) and 16.053(e)(6) of the Texas Water Code stipulate that the state and regional water
plans should identify prospective sites of unique value for constructing reservoirs. Section 16.051(g) of
the Code provides for legislative designation of sites of unique value for the construction of a reservoir.
This means that a state agency or political subdivision of the state may not obtain a fee title or an ease-
ment to a designated site that would impede the construction of a reservoir there. Designation by the
Texas Legislature thus provides a limited but important means of reserving proposed reservoir sites for
future development. Lower Bois d’Arc Creek Reservoir was one of 19 potential reservoir sites in the
state recommended in the 2007 State Water Plan for such a designation (TWDB, 2007). SB 3, in the
2007 legislative session, designated all of these recommended sites.

1.5.6 Water Conservation and Reuse

1.5.6.1 Water Conservation in Texas and Region C

In passing SB 2 in 2001, the 77th Texas Legislature emphasized the importance of water conservation as
a water management strategy. SB 2 requires that regional planning groups consider water conservation
practices for each need identified for a WUG (TWDB, 2007; TWDB, 2012).

The Texas Water Code §11.002(8) defines conservation as: “the development of water resources; and
those practices, techniques, and technologies that will reduce the consumption of water, reduce the loss or
waste of water, improve the efficiency in the use of water, or increase the recycling and reuse of water so
that a water supply is made available for future or alternative uses” (TWC, no date).

Water conservation measures and drought/emergency water management measures both aim to save
water. However, water conservation measures are fundamentally different from drought or emergency
management measures in that they are designed to be long-term or permanent, whereas
drought/emergency management measures are temporary. They are implemented when certain criteria
are met and are stopped when these criteria are no longer met (Region C Water Planning Group, 2010).

Comparing the 2007 State Water Plan to the 2002 State Water Plan demonstrates the growing priority
accorded to water conservation in Texas. For example, recommended water management strategies for
conservation in the 2002 State Water Plan generated 14% of the water needed to meet the state’s needs in
2050, or a total of about 990,000 acre-feet per year. By way of contrast, in the 2007 State Water Plan,
conservation accounts for nearly 23% of required water in 2060, or a total of about two million acre-
feet/year. These figures represent “active conservation,” that is, those measures usually initiated by water
utilities, individual businesses, residential water consumers, and agricultural water users to reduce water
consumption. In the 2006 Regional Water Plans, 14 of the 16 planning groups included some water con-
servation strategies to meet needs, and 13 of the 16 planning groups included policy recommendations
concerning water conservation (TWDB, 2007).

In 2003, the 78th Texas Legislature passed SB 1094, which considered a broad spectrum of issues related
to water conservation and established the Water Conservation Implementation Task Force. This task
force began to review, evaluate, and recommend optimum levels of water use efficiency and conservation
for the state. It also developed a Best Management Practices (BMPs) Guide consisting of 21 municipal,
14 industrial, and 20 agricultural water conservation BMPs (TWDB, 2004a). The practices included in
the BMPs Guide are voluntary efficiency measures that save a quantifiable amount of water, either
directly or indirectly, and can be implemented within a specified timeframe.
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The task force’s municipal BMPs enable utilities to both improve water use efficiency of their own
operations and for programs to improve the efficiency of their customers. The municipal BMPs are listed
in Table 1-14.

Table 1-14. Best Management Practices for Municipal Water Users
-System water audit and water loss -Water conservation pricing
-Prohibition on wasting water -Shower head, aerator, and toilet flapper retrofit
-Residential toilet replacement programs -Residential clothes washer incentive program
-School education -Landscape irrigation conservation & incentives
-Water survey for single-family and multi- -Metering of all new connections and retrofit of
family customers existing connections
-Water wise landscape design and conversion -Conservation programs for industrial,
programs commercial and institutional accounts
-Athletic field conservation -Golf course conservation
-Wholesale agency assistance programs -Conservation coordinator
-Water reuse -Public information
-Rainwater harvesting and condensate reuse -New construction graywater
-Park conservation

Source: TWDB, 2004a

Municipal water conservation strategies in the 2006 Regional Water Plans relied heavily on the Water
Conservation Implementation Task Force’s BMPs Guide and included such measures as aggressive
plumbing fixture replacement programs, water-efficient landscaping codes, water loss and leak detection
programs, education and public awareness programs, rainwater harvesting, and changes in water rate
structures. Fourteen of the 16 planning groups recommended municipal water conservation as a potential
way to meet future municipal water needs. In total, municipal water conservation strategies constituted
nearly 617,000 acre-feet/year (7%) of water generated by all recommend strategies by 2060 (TWDB,
2007).

In addition to developing the BMPs that could be adopted as strategies, the task force made 25
recommendations related to water conservation. One of these was to create and fund a statewide water
conservation public awareness campaign. The task force recognized the need to promote public
awareness of water conservation issues and recommended implementing a program that focuses on
delivering a simple, enduring, universal water awareness message. The thrust of the program is
increasing the relevance of water conservation to all Texans and raising awareness that natural water
resources are limited, that individual water consumption habits have consequences, and that changes in
individual behavior can make a difference.

In 2004, TWDB contracted with consultants to conduct research to develop a market strategy and brand
for a possible statewide water conservation public awareness program. The project was funded by a
voluntary coalition of 36 water utilities, municipalities, businesses, and conservation groups.

Data from the 2004 research showed that only 28% of Texans “definitely know” the natural source of
their drinking water. The research also showed a strong correlation between knowledge of water sources
and willingness to conserve water. As part of the study, 11 logo and tagline variations were tested in
focus groups in five cities around the state. “Water 1Q: Know Your Water” was considered the most
effective brand. It can be tailored with local information and informative tips. It also resonated with
Spanish-speaking Texans with the tagline “Conozca Tu Agua” (TWDB, 2007).
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Because of local drought impacts, four major regional water providers and one groundwater conservation
district have embraced the “Water 1Q” campaign concept. Their efforts will contribute print ads, public
service announcements, and television spots that can be used in developing a statewide program. To date,
NTMWD and four other major water providers around the state have begun implementing their Water 1Q
campaigns (Figure 1-24).

LOWER YOUR WATER USE.

DAIET \[AIID WATED IN

oo &

Figure 1-24. NTMWD'’s sport utility vehicle sporting the Water 1Q message

Over the past decade, Region C water providers and water users have made noteworthy and growing
efforts to conserve water. For several years, NTMWD has partnered with Dallas Water Utilities and
Tarrant Regional Water District to jointly sponsor the North Texas Regional Water Conservation
Symposium. Outdoor water conservation practices like time-of-day watering restrictions, have become
part of local ordinances in Dallas, Fort Worth, and most of the larger cities in the area. Cities and water
utilities have started allocating conservation staff and budgeting dollars as part of their full time water
management strategies. These endeavors exemplify the ongoing, coordinated Region C effort to promote
conservation as a permanent, valuable water management strategy (Freese and Nichols, et al., 2010).

In 2007, the 80th Texas Legislature, in passing SB 3 and House Bill 4, directed TWDB to appoint 23
members, who represent a cross-section of water-related interests, to the newly created Water
Conservation Advisory Council (WCAC). The WCAC replaced the Water Conservation Implementation
Task Force mentioned above. Duties of the WCAC include:

e monitoring trends in water conservation implementation and new technologies for possible
inclusion as BMPs;

e monitoring the effectiveness of the statewide water conservation public awareness program;

o developing and implementing a state water management resource library;

e developing and implementing a public recognition program for water conservation;
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e monitoring the implementation of water conservation strategies by water users included in
regional water plans;

e monitoring target and goal guidelines for water conservation to be considered by the TWDB and
TCEQ; and

e conducting a study to evaluate the desirability of requiring the TWDB to designate entities and
programs that provide assistance to retail public utilities in developing water conservation plans
as certified water conservation training facilities, and to give preference to certified water
conservation training facilities in making loans or grants for water conservation training and
education activities.

In December 2008, WCAC published the first of its biannual reports, A Report on Progress of Water
Conservation in Texas, which included a number of detailed and technical recommendations regarding
water conservation and regional water planning. The report also recognized that conservation is one of
the most cost-effective tools in meeting the growing demand for water in Texas. Furthermore, it
reiterated that according to the 2007 State Water Plan, conservation will account for nearly 23 percent of
the projected additional water supply needed in 2060 — a total of about two million acre-feet per year, or
enough to supply half of the current annual municipal use in Texas (WCAC, 2008).

Region C is placing more emphasis on water conservation than the state as a whole. In 2010, TWDB
projected that by 2060, based on the strategies included in the 2006 regional water plans, Region C alone
would account for 277,000 acre-feet of water savings annually, or 47% of all municipal conservation in
Texas (Figure 1-25). In other words, Region C would conserve almost as much water as the rest of the
state combined. By 2030, Region C expects to meet one-third of its municipal demand through a
combination of conservation and reuse (Hardin, 2010).

Volume Expected to be Saved Through
Municipal Conservation Strategies, 2006
Regional Water Plans
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Figure 1-25. Water saved in Region C compared with rest of state, 2060
Source: Hardin, 2010
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In 2000, of the 16 water planning regions in the state, Region C ranked third-highest in municipal water
consumption per capita, as measured by GPCD. As a measure of municipal water use, GPCD is defined
as the average daily total of residential plus commercial plus institutional water use, divided by the
resident population of the city or region in question. It measures water used at home as well as water
used at work. As such, GPCD tends to inflate Region C’s apparent residential per capita water
consumption because of the number of commuters who are residents of other regions but work in Region
C (principally the Dallas-Fort Worth Metroplex). For example, in 2007, the total GPCD of Dallas was
240 and that of San Antonio 150, seemingly indicating that Dallas uses more water per capita than San
Antonio. However, a more meaningful comparison of residential GPCD’s of the two cities shows a much
smaller difference — 92 (Dallas) and 86 (San Antonio) (Hardin, 2010).

All other things being equal, the GPCD is higher in those cities or regions wherein the daytime population
is augmented by commuters who reside in a different city or region. Dallas adds 290,000 net commuters
on a daily basis (23% of its residential population), while San Antonio adds less than 50,000 (3.8% of its
residential population). This accounts for almost all of the apparent discrepancy between the municipal
GPCD’s of the two cities. Similarly, on a daily basis (2006 data), Region C’s water users are augmented
by 22% of the total workforce in the western counties of Region D (Delta, Hopkins, Hunt, Lamar, Rains,
Van Zandt, and Wood) (Hardin, 2010).

1.5.6.2 Water Conservation in the North Texas Municipal Water District

Since 2006, NTMWD has invested $11.2 million in the development and implementation of the
aforementioned Water 1Q campaign, more than any other water provider in the North Texas region. The
Water 1Q campaign has had a demonstrably positive effect on water conservation among NTMWD’s
Member Cities and Customers. This campaign continues to be an integral part of NTMWD's overall
efforts to foster a water conservation ethic among its customers and all Texans. NTMWD has made the
Water 1Q campaign materials available at essentially no cost to all water suppliers throughout the state
(Rice, 2014).

NTMWD promotes water conservation in North Texas and across the state. It participates in Water Smart
Innovations, the Texas A&M Agrilife Extension Service's Texas Water Star conferences and
presentations, and Water Educators of North Texas. NTMWD staff attends and has presented at the Gulf
Coast Water Conservation Symposium, the Central Texas Water Conservation Symposium, and the
Water Smart Innovations national water efficiency conference. NTMWD collaborates with stakeholders
such as landscapers, irrigators, nursery growers, homebuilders, and homeowners associations for
presentations at various local, regional, and state meetings and conferences. NTMWD also makes
presentations to civic/community organizations, schools, and local/state government agencies.

Since 2007, NTMWD has co-sponsored the annual North Texas Regional Water Conservation
Symposium with Dallas Water Utilities (DWU) and Tarrant Regional Water District (TRWD) since 2007.
Approximately 200 regional stakeholders from the Dallas-Ft. Worth Metroplex attend this symposium,
which has presenters from across the United States with substantial expertise and experience in water
conservation. These speakers inform the attendees of Best Management Practices (BMPs) for achieving
water conservation, as well as programs designed for reducing water use. NTMWD, DWU, and TRWD
collaborate to obtain sponsorship funding for the symposium, so as to allow attendees free admittance
each year.

NTMWD adopted an updated Water Conservation Plan (WCP) on February 27, 2014. The WCP meets
all of the requirements for submission to the TCEQ and TWDB. One part of the WCP is a Model Water
Conservation Plan (Model WCP). It provides minimum guidelines for NTMWD’s Member Cities and
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Customers to use in the adoption of their plans. To date, the following Member Cities have adopted the
Model WCP: Allen, Forney, Frisco, McKinney, Mesquite, Plano, Princeton, Richardson, Rockwall,
Royse City, and Wylie. In adopting the Model WCP, these Member cities have adopted the following
additional water conservation measures:

Conservation oriented rates

Reuse and recycling of wastewater

Lawn watering restricted to 2 days per week year-round
Prohibition on lawn irrigation between 10 am-6 pm from April to October
Prohibit watering imperious surfaces

Prohibit watering during rain or freeze events
Prohibit use of poorly maintained systems
Prohibit runoff and waste

Require rain/freeze sensors and/or ET controllers
Prohibit overseeding cool season grass

Irrigation inspection at backflow inspection

New irrigation systems meet state requirements
Irrigation evaluations on periodic basis

Prohibit filling of pond (>500 ft.?)

Hose end nozzle requirement

Hotel/motel linen replacement program
Restaurant water on request

Existing systems be retrofitted

New athletic fields separate irrigation system
Other measures to encourage off-peak use
Landscape ordinance

Water audits

Rebates for low-flow toilets, showerheads, etc.

NTMWD compiles and reviews water use data from its Member Cities and Customers; these data are then
used to assist with regional water conservation efforts. NTMWD has partnered with Texas Agrilife
Extension Service in implementing a regional network of weather stations to collect rainfall, humidity,
wind, evaporation and evapotranspiration data. These data are used to develop site-specific, precise turf
irrigation needs and publicly report them in real time. Meteorologically-based lawn irrigation guidelines
are used by residences and businesses throughout NTMWD's service area to help minimize water use for
irrigation by calculating the maximum amount of water required at a user's specific location to nourish
and maintain healthy turf (Rice, 2014).

Over the past decade, NTMWD's conservation efforts have resulted in a substantial and sustained
reduction in per capita water use, which started years before the onset of the current drought. In 2000,
NTMWD's Member Cities and Customers averaged 224 GPCD. By 2013, this figure had decreased to
162 GPCD, a decline of 28 percent. Even as NTMWD continues pushing for further reductions in
residential GPCD, it pursues programs to assist in reducing water use for its industrial, commercial, and
institutional customers.

Since 2006, NTMWND's water use tracking reveals water savings of about 12 percent have been achieved
on an annualized basis. During peak summer months, this results in conservation of about 250 MGD.
These water savings correlate to GPCD reductions throughout NTMWD's service area (Rice, 2014).
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1.5.6.3 Water Reuse

Reuse is emerging as an increasingly important source of water in Region C and throughout Texas. There
are already a number of water reuse projects in operation in Region C, and many others are currently in
the planning and permitting process. Direct reuse and indirect reuse have significantly different
permitting requirements and potential applications. Direct reuse occurs when reclaimed water is
delivered directly from a wastewater treatment plant to a water user, with no intervening discharge to
waters of the state. Direct reuse requires a notification to TCEQ, which is routinely accepted as long as
requirements to protect public health are met. The most common application of direct reuse is supplying
water for landscape irrigation, particularly golf courses, and industrial uses, especially cooling for steam
electric power plants (Region C Water Planning Group, 2010).

Indirect reuse is when treated effluent (wastewater) is discharged to a stream, reservoir, or aquifer and
subsequently retrieved for reuse by being diverted downstream or pumped from the reservoir or aquifer.
The discharged effluent mixes with ambient water in the stream or reservoir as it travels to the point of
diversion. Many of the water supplies within Region C have historically included return flows from
treated wastewater as well as from natural runoff. These return flows supplement supply and can be used
as long as the return flows continue. An entity can ensure the ability to use its return flows through a
water right permit from TCEQ. A wastewater discharge permit from TCEQ may also be required if the
discharge location were to be changed as part of the reuse project (Region C Water Planning Group,

2010).

In general, reuse strategies require the use of multiple
barriers (such as advanced wastewater treatment,
blending, residence time, and/or advanced water
treatment) to mitigate potential negative impacts to
the aquatic environment and agricultural resources.
Sources of wastewater effluent needed for new reuse
projects are generally restricted to owners and
operators of large wastewater treatment plants. In
Region C, these include the Trinity River Authority,
which operates several wastewater treatment plants in
the region, NTMWD, the cities of Fort Worth and
Dallas, and several smaller cities.

The potential for additional reuse projects in Region
C is dependent upon the amount of wastewater
generated and the ability of prospective users to
utilize treated effluent. Approximately 93% of the
1.76 million acre-feet of water used in the Trinity
River Basin in Region C in 2010 could be attributed

Return Flows

“Return flow” is the term used to describe water
that has been beneficially used and then is
discharged to a receiving water body. EXxisting
streams and reservoirs have historically relied
on these return flows for water supplies and
instream uses.

The Region C plan proposes to reuse over
270,000 acre-feet of additional return flows in
2020 through both direct and indirect reuse
projects, with most of this additional reuse
occurring in the Trinity River Basin. By 2060,
the total reuse from proposed and existing
projects will be nearly 623,000 acre-feet per
year (Freese and Nichols, et al., 2010).

to municipal and manufacturing use. Municipal and manufacturing use in Region C is expected to
increase to 3.2 million AFY by 2060. Of the total amount of water projected for use in Region C, a
considerable amount is expected to be returned to the Trinity River Basin through return flows (Freese

and Nichols, et al., 2010).

Potential applications for water reuse in Region C include:
e Landscape irrigation (parks, school grounds, freeway medians, golf courses, cemeteries, residential)
o Agricultural irrigation (crops, commercial nurseries)
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¢ Industrial and power generation reuse (cooling, boiler feed, process water, heavy construction,
mining)

o Recreational/environmental uses (lakes and ponds, wetlands, stream flow augmentation)

o Supplementing potable water supplies.

NTMWD is authorized to divert up to 71,882 AFY of return flows from the NTMWD’s Wilson Creek
WWTP at Lake Lavon. The NTMWD is also authorized to divert up to 157,393 AFY from the East Fork
Raw Water Supply Project that was described above. This project began operation in 2009. The
currently available return flows from the East Fork Raw Water Supply Project are estimated at 51,790
AFY. By 2060, the reliable supply from this project is estimated at 102,000 acre-feet per year as return
flows increase and become available.

Dallas Water Utilities and NTMWD have entered into an agreement which would permit NTMWD to
exchange return flows from its WWTPs discharging into Lake Ray Hubbard for Dallas return flows
discharged to the main stem of the Trinity River. Under this agreement, Dallas will obtain the right to
divert NTMWD return flows from Lake Ray Hubbard and will pump an equal amount of flow from the
main stem of the Trinity River to the NTMWD East Fork Water Supply Project wetland for use by
NTMWD. Furthermore, once water rights for EIm Fork return flows (from NTMWD WWTPs
discharging to Lake Lewisville) have been secured by NTMWD, it will support Dallas Water Utilities’
efforts to secure bed and banks transport, and storage and diversion rights for the EIm Fork return flows.
In exchange, Dallas will pump a quantity equal to NTMWD’s discharge of its future EIm Fork return
flows to the East Fork Water Supply Project wetland for use by NTMWD (Freese and Nichols, et al.,
2010).

Overall, Region C reuse strategies are projected to comprise 86% of all municipal reuse in Texas by 2030
(Hardin, 2010) (Figure 1-26) with the NTMWD’s reuse program accounting for much of the reuse in
Region C and Texas.

Volume Expected to be Saved Through
Municipal Reuse Strategies, 2006 Regional
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Figure 1-26. Water savings from municipal reuse strategies, Region C vs. rest of Texas
Source: Hardin, 2010
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By implementing both water conservation and reuse strategies between 2010 and 2060, in keeping with
the emphasis of the 2012 State Water Plan, Region C will close the gap between its per capita municipal
water use and that of the rest of the state, on average (Figure 1-27). As noted earlier, part of the reason
for this apparent gap in per capita consumption rates is commuting patterns, under which residents of
other regions who work in Region C boost its municipal per capita water use while simultaneously
reducing the water use in their home regions. Other contributing factors to differences in GPCD include
climate, economic activity, and urban densities. By 2030, after savings from water conservation and
reuse strategies have been accounted for, Region C will have reduced its municipal GPCD from third-
highest to sixth-lowest of the 16 regions in the state.

Municipal GPCD - After Conservation and
Reuse Water Management Strategies
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Figure 1-27. Converging municipal GPCD’s after implementing conservation and reuse
Source: Hardin, 2010

NTMWD has spent several hundred million dollars developing the single largest water reuse supply in
Texas, the East Fork Wetlands Project (Figures 1-20 and 1-21). In 2013 alone, NTMWD beneficially
reused more than 100,000 AF of its water supplies, and that figure will continue to grow with discharges
toward the permitted limits of almost 200,000 AFY. In addition to the reuse supply from the East Fork
Wetlands Project, NTMWD beneficially reuses effluent from its Wilson Creek Wastewater Treatment
Plant, which is currently permitted to discharge up to 64 MGD. NTMWD also provides treated effluent
directly to neighboring golf courses from a number of NTMWD-owned and operated wastewater
treatment plants. This irrigation use offsets the demands these customers would otherwise make on
potable water. Member Cities also beneficially reuse treated effluent. An example is the City of Frisco,
which directly reuses effluent from two NTMWD wastewater treatment plants for irrigation of city parks,
medians, and other public greenways (Rice, 2014).
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1.6 PUBLIC PARTICIPATION

In combination, the Section 404 permitting process and the NEPA process provide several opportunities
for public involvement. At these times, interested and affected parties (stakeholders) may express their
concerns and provide their views about: 1) the proposed action and its possible impacts on aguatic
resources and the human environment, 2) what should be addressed in the analysis and evaluation of the
proposed action, and 3) the adequacy of the NEPA analysis and documentation of potential impacts in the
EIS.

1.6.1 Public Notice for Section 404 Permit Application

On October 14, 2008, the USACE-Tulsa District issued Public Notice No. SWT-0-14659, notifying
interested parties that the District Engineer had received an application for a Department of the Army
Permit under Section 404 of the Clean Water Act. The application was to construct a dam on Bois d’Arc
Creek in Fannin County, Texas in order to impound a water supply reservoir. The stated purpose of the
work is to expand water supply resources of the NTMWD (USACE, 2008b).

Originally, the expiration date of the 30-day comment period for Public Notice No. SWT-0-14659 was set
at November 12, 2008. At the request of EPA, the comment period was extended by one month to
December 12, 2008 (Parrish, 2008).

USACE received comments from approximately 70 individuals and agencies during the extended
comment period on Public Notice No. SWT-0-14659. USACE reviewed all comments and conducted an
evaluation of the proposed project and its anticipated environmental effects relative to NEPA. After
careful consideration, in March 2009, USACE determined that the LBCR project constituted a major
federal action with the potential to significantly affect the quality of the human environment and that
preparation of an EIS would be required. The USACE based its decision on the following factors:

a. The impoundment of 367,609 acre-feet of water and diversion of 126,200 acre-feet per year from
the Bois d'Arc Creek basin to the Trinity River basin could result in significant adverse effects to
the aquatic ecology of Lower Bois d'Arc Creek and its associated riparian environments.

b. The proposed project would result in the direct loss of approximately 4,602 acres of bottomland
hardwood wetlands and altered hydrology for bottomland hardwood wetlands in the stream valley
downstream of the proposed dam. Bottomland hardwood wetlands are a diminishing resource
type in the region, and the EPA has identified them as an "aquatic resource of National
importance".

c. The proposed project may result in adverse impacts to public lands within the Caddo National
Grasslands, Bois d'Arc Unit, located downstream of the proposed dam. Although one of the
proposed mitigation vehicles for impacts of lake construction would be to acquire additional
lands within the proclamation boundary of the Caddo National Grasslands, this needs to be a part
of the Section 404 and NEPA evaluation process for this project, considering the potential for
both detrimental and beneficial effects on the Caddo National Grassland.

d. Onacumulative basis, two large reservoirs (Lower Bois d’Arc Creek and Lake Ralph Hall)
proposed for construction within one county at more or less the same time have the potential to
result in significant economic effects and would likely cause significant changes in existing
development patterns and substantial or significant alterations to the rural nature of Fannin
County.

e. Overall, natural resource agencies including the USFWS, TCEQ, and TPWD, in addition to one
county official and one environmental organization (Texas Conservation Alliance), are concerned

Chapter One — Introduction Page 1-64



U.S. Army Corps of Engineers Draft Environmental Impact Statement
Tulsa District Lower Bois d’Arc Creek Reservoir

about potential impacts associated with this project. The USFWS, EPA, and 45 other commentors
requested that USACE prepare an EIS for this project.

f.  The proposed project would displace numerous residents and result in the loss of livelihoods and
substantial reduction to the functional size of adjacent landholdings.

g. The need to assure adequate and impartial evaluation of the availability of less environmentally
damaging practical alternatives.

h. The absence of a detailed mitigation plan which would offset the extensive impact to wetlands
and aquatic resources in the proposed lake basin.

i. The need for evaluation of potential secondary, indirect, and cumulative impacts related to the
construction of related facilities, specifically the transfer pipelines and the proposed water
treatment facility in Leonard.

In addition, USACE observed that the project appears to be controversial in nature. In view of these
findings, the Tulsa District determined that the LBCR project constitutes a major federal action with the
potential to significantly affect the quality of the human environment. As such, in accordance with
Regulatory Guidance Letter No. 05-08, "Environmental Impact Statements, Third Party Contracting,"
Headquarters guidance on EIS preparation, dated December 17, 1997, CEQ Regulations for
Implementing the Procedural Provisions of NEPA (CFR 1500-1508), and the USACE Procedures for
Implementing NEPA (33 CFR 320), the Tulsa District concluded that USACE is required to prepare an
EIS on the proposed permit action through the use of a third party contractor paid by the applicant, but
who is selected and supervised by the USACE (Manning, 2009).

1.6.2 Scoping Process for EIS

NEPA requires lead agencies to invite public involvement prior to decision-making on proposed actions
that may affect the environment. “Scoping” is the process of soliciting input from “stakeholders” —
including Tribes, the public (both private citizens and non-governmental organizations or NGQO’s), and
other agencies — at the outset of a NEPA (in this case, EIS) analysis. Not only may the information
obtained from interested and knowledgeable parties be of value in and of itself, but the perspectives and
opinions as to which issues matter the most, and how, indeed whether, the agency should proceed with a
given proposed action are equally important. Input from scoping thus helps shape the direction that
analysis takes, helping analysts decide which issues merit consideration. Public input also helps in the
development of alternatives to the proposed action, which is an integral part of NEPA.

1.6.2.1 Public Scoping

Scoping formally began on Friday, November 13, 2009 with the publication of an NOI in the Federal
Register (Vol. 74, No. 218, pp. 58616-58617). With this public notification, USACE announced its intent
to prepare an EIS on whether to issue a Section 404 permit under the CWA for the proposed construction
and operation of Lower Bois d’Arc Creek Reservoir in Fannin County, Texas. Written comments for
scoping were accepted until January 9, 2010.

On the afternoon and evening of December 8, 2009 the USACE conducted a public scoping meeting in
the Fannin County Multi-Purpose Complex in Bonham, Texas. This meeting was advertised beforehand
in the online and print editions of a local newspaper (Bonham Journal), local radio stations, and by means
of a public notice issued by the USACE. The format of the meeting was that of an “open house.” At their
leisure, attendees could pass through the large facility looking at exhibits, maps, reports, and information
arranged on tables. They could also speak informally and at length with representatives of USACE,
TCEQ (concurrently conducting a public meeting on the 401 water quality certification associated with
the 404 permit application), NTMWD, and contractors/consultants working for the USACE and the
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NTMWD. In addition, they could submit written comments on a comment form as well as on a diagram
depicting phases and elements of the proposed action. Approximately 100 people participated in this
event (Figure 1-28).

During scoping, members of the public and public agencies broached a wide variety of issues and topics
related to the proposed action — reservoir construction and operation. These comments were furnished in
several different modes: 1) on comment forms available at the public scoping meeting; these forms could
be filled out and dropped into a box or mailed later; 2) emails sent to the USACE; and 3) hard copy letters
mailed to the USACE.

The USACE received a total of 84 comment forms, emails, and letters submitted by more than 100
individual citizens and agencies. Several individuals sent more than one comment form, email or letter.
Each form, email or letter contained multiple comments on different issues, sometimes many dozens of
issues. Each of these was tallied as a separate “comment” on that given issue or topic. By this measure,
some 630 comments were received in total.

Table 1-15 lists the top issues/topics, as cited in written comments by the members of the public and
governmental agencies during the scoping period. These are a gauge of the highest priority concerns that
the public and agencies believe need to be addressed in the EIS.

Appendix D to this EIS is a scoping report that documents the public and agency scoping process. It
includes the NOI, newspaper display ad, public notice and a summary of all comments received.
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Figure 1-28. Attendees at the scoping open house in Bonham on December 8, 2009
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Table 1-15. Top issues raised by public about proposed Lower Bois d’ Arc Reservoir

Number of
Place Issue/Topic commenters
who cited
1 Impacts on native wildlife species and habitats 33
2 Adverse impact to agricultural economy & livelihoods in county 29
3 Reduced tax revenues to county and heavier tax burden for remaining 23
residents
3 Water is being wasted and needs to be conserved 23
Displacement of multi-generational residents, farmers and ranchers;
5 . . - 20
loss of farming/ranching/rural heritage
6 Concerned that reservoir may cause flooding in Bonham, along 19
tributaries, and upstream areas
Reputed recreational & related economic benefits are questionable
7 because of fluctuating lake level and shoreline, mudflats, etc. — look at 17
other reservoirs in area where claimed benefits have not been realized
7 Poor water quality in reservoir from upstream pollutants 17
9 Fluctuating lakeshore and resultant unattractive mudflats 12
10 Impacts to Indian artifacts or burial sites 11
Limited viable lifetime of reservoir (storage capacity loss over time
10 e 11
from siltation)
12 Shallow &fluctuating lake will not be conducive to aquatic recreation 10
opportunities
12 Upstream wastewater treatment plant discharges (treated & raw 10
sewage)
14 Effects of chemical (arsenic) residues from cotton farming 9
14 Spread of invasive species, e.g. zebra mussel, hydrilla, feral hogs 9
14 Impacts to unmarked slave and pioneer cemeteries 9
14 Losing own home, land, and/or job 9
18 Endangered, threatened, rare species and habitats 8
18 Zoning effects on property rights and lakefront development 8
18 Lost food production and its economic value 8
18 Will benefit Lake Lavon (by maintaining water level) and its residents 8
at expense of Fannin County residents
22 Impacts on trees and bottomland/riparian forests 7
22 Increase in disease vectors, e.g. mosquitoes 7
22 Damage to historic/cultural/archeological properties 7
22 Project will encourage beneficial local economic development 7
New reservoir won’t be able to compete with established lakes that 7
22 already offer high-quality recreational experience & real estate
properties
22 Shallow depth of reservoir/reservoir only partially full much of year 7
22 Benefit of adding more water supply/additional water will be needed 7
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1.6.2.2 Agency Scoping

On December 9, 2009, the day after the public scoping meeting in Bonham, the USACE held an
inter-agency scoping meeting in Wylie, TX. Representatives of a number of federal and state
agencies were in attendance. Appendix D to this EIS incorporates a summary of the agency
scoping process.

1.6.3 Other Related Opportunities for Public Participation

Four meetings on the LBCR took place several years ago and provided other opportunities for public
comment and input. NTMWD voluntarily held an open meeting on January 30, 2007 in the City of
Bonham to inform the public of the upcoming project. NTMWD and TCEQ jointly conducted three
Inter-Basin Transfer (IBT) meetings: in Bonham on September 17, 2007; in Greenville on September 17,
2007; and in McKinney on September 18, 2007.

The January 30, 2007 public meeting was held at the Bonham Civic Center. Several hundred Fannin
County residents attended this event to learn more about the LBCR. Engineering experts, along with
NTMWD representatives and Dr. Terry L. Clower, assistant professor with the Institute of Applied
Economics at the University of North Texas, informed attendees how the reservoir would provide water
supplies and recreational opportunities as well as spur economic growth for Fannin County. Six fact
sheets were distributed and 90 comments were received at the January 30 meeting.

The IBT public meeting held on September 17, 2007 at the Fletcher Warren Civic Center in Greenville
attracted about 18 attendees. The September 17, 2007 IBT public meeting in Bonham was at the Fannin
County Multi-Purpose Complex. About 150 people were in attendance, not including TCEQ staff and the
applicant. About 10 people attended the public IBT meeting the following day, September 18, 2007, at
McKinney High School in McKinney.

All of these meetings gave the opportunity to local residents of Fannin County and neighboring areas to
ask questions regarding a wide variety of issues and topics related to the proposed action — reservoir
construction and operation, locations, acquiring mitigation lands, the impact to the county tax base and
others.

NTMWD has been working for years with local entities and interested parties to address their concerns.
NTMWD has a local office in Bonham that provides information to the public on the project. NTMWD
also puts information about the proposed project on its website.

1.6.4 Forthcoming Opportunities for Public Participation

When this DEIS is released to the public, USACE will publish a Notice of Availability (NOA) in the
Federal Register announcing the start of a 45 to 60 day review and comment period on the DEIS. A
newspaper display ad and Public Service Announcements (PSAs) will also notify the affected public of
the DEIS review and comment period. USACE will once again host an open house in Bonham and the
public will be encouraged to comment in writing on the adequacy of the DEIS in analyzing the project’s
impacts on the human environment. By law, USACE must address all written comments. Responses to
comments will be included in the Final EIS (FEIS), upon the release of which the public will have another
opportunity to comment.

Chapter One — Introduction Page 1-68



U.S. Army Corps of Engineers Draft Environmental Impact Statement
Tulsa District Lower Bois d’Arc Creek Reservoir

1.7 1SSUES DEVELOPMENT
The USACE considered all issues raised in comments received from the public and agencies during the
Section 404 public notification and during the scoping period for this EIS. Based on this review, and its

own internal assessment of relevant topics, USACE developed a list of key issues raised by the proposed
LBCR project.

1.7.1 Key Issues

1.7.1.1 Inter-Basin Water Transfer Issues

If approved, the proposed action would eventually result in the transfer of approximately 126,200 acre-
feet of water annually from the Red River basin to the Trinity and Sulphur River basins. (The
appropriation request to TCEQ is for a maximum projected use of 175,000 AFY, but the firm yield would
be 126,200 AFY.) Inter-basin water transfers may potentially affect both the “source” and “receiving”
water basins. Socioeconomic impacts to source basin communities, in-stream impacts to fish and
wildlife, water and air quality degradation, and induced or indirect impacts from enabled population
growth (e.g., from suburban sprawl that would not have occurred were water not made available) in the
receiving water basin are all potential impacts of transfers (Baggett, 2009).

1.7.1.2 Wetlands and Other Waters of the U.S.

As noted earlier in Section 1.2.1, under Section 404 of the Clean Water Act, the USACE has the legal
authority to regulate discharge of dredge and fill materials into waters of the United States, including
wetlands. Under national policy, wetlands are recognized as a productive and valuable resource, and their
destruction is discouraged as contrary to the public interest. In developing plans for any project that may
affect wetlands, consideration must be given to alternatives which can avoid or minimize impacts to
wetlands where practicable. The USACE is restricted from authorizing activities in wetlands where there
is a practicable alternative with less adverse impact on the aquatic environment. Once the presumption of
the availability of a less environmentally damaging practicable alternative has been refuted, those
remaining wetland impacts which can neither be avoided nor minimized will require compensatory
wetland mitigation. Such compensatory wetland mitigation may take the form of wetland restoration,
enhancement, construction, or preservation (USACE, 2010a).

Impacts on wetlands and their values and functions were a concern expressed during scoping for this EIS.
The proposed project would impact over 6,000 acres of wetlands and/or other waters of the U.S.

1.7.1.3 Alternatives to the Proposed Action

During the scoping process, many commenters argued that the proposed water supply dam and reservoir
may not be necessary to meet the stated purpose and need (meeting NTMWD’s projected water demands
through 2060), and that less environmentally damaging alternatives were available and needed to be
thoroughly investigated. Among the many possible alternatives cited were water conservation and reuse,
pipelines from existing water sources (mostly existing reservoirs), a desalination plant and pipeline to
take advantage of virtually unlimited saltwater in the Gulf of Mexico, groundwater (the Carrizo-Wilcox
formation), and various combinations of the above. Chapter 2 of this EIS describes and analyzes the
proposed action and alternatives to the proposed action.
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1.7.1.4 Biological Resources

More commenters cited potential impacts of the proposed reservoir on native wildlife species and habitats
as a concern than any other single issue in scoping (Table 1-14). The scale of the project — over 17,000
acres for the reservoir “footprint”, plus additional acreage impacted by the proposed pipeline, the water
treatment plant, and terminal storage reservoir — as well as the fact the proposed reservoir would impact
wetlands and waters of the U.S., a diminishing supply of bottomland hardwood forest in northern Texas,
and convert the flowing waters of a stream into the slack waters of a lake, are the bases for these
concerns.

The topic of biological resources is multi-faceted, and the EIS will accordingly address a number of
issues. A number of topics cited as concerns during scoping are covered in the EIS, including potential
impacts to trees and bottomland/riparian forests, threatened and endangered species, Caddo Grasslands
and its wildlife, timber rattlesnake, bald eagle, cougar, wild turkey, freshwater mussels, and migratory
birds. Another concern expressed by agency staff was the potential for the spread of invasive species,
including both plants and animals.

1.7.1.5 Cultural Resources

Cultural resources broadly include archeological sites, artifacts, historic structures, as well as landscapes
with cultural, spiritual, or historic properties. During scoping, concern was expressed about potential
impacts to American Indian artifacts or burial sites and unmarked slave and pioneer cemeteries. Other
commenters mentioned Camp Benjamin for Confederate Soldiers near former Onstott Lake, the need for
surveys given the cultural resource potential of the area and potential for historic structures within the
reservoir site. Construction of the reservoir would affect both known and as yet undiscovered cultural
resources.

1.7.1.6 Geology and Soils

During scoping, several commenters expressed concern about the permanent loss of fertile, productive
soils in the Lower Bois d’Arc Creek valley. Construction of the reservoir would permanently inundate
thousands of acres of soils that are or could be used for sustainable agricultural production, including crop
cultivation, hay production, and grazing. In addition, the geology of the reservoir site affects its
suitability for dam construction and water impoundment behind the dam to form a reservoir.

1.7.1.7 Human Health and Safety

During scoping, commenters raised the prospect of a risk to human health and safety from an increase in
disease vectors such as mosquitoes. Others commented on traffic, emergency access, health risks from
chemicals used to control mosquitoes and aquatic weeds, and emotional stresses on the local population
from the disruptions posed by the project.

1.7.1.8 Land Use

The public listed a number of issues related to land use during scoping, among them zoning effects on
property rights and lakefront development, the fate of the proposed mitigation land (Riverby Ranch),
adverse impact to the Legacy Ridge golf course and Country Club, and loss of farmland and beef
production acreage within the reservoir footprint. Implementing the proposed action would mean
markedly changing the land use on about 32,000 acres, or about five percent of the area of Fannin
County.
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1.7.1.9 Recreation

At present, Lower Bois d’Arc Creek, within the footprint of the proposed reservoir, supports a certain
amount of outdoor recreation, primarily hunting and fishing. These activities would be permanently
adversely affected by the proposed action. A substantial amount of recreation also occurs on Caddo
National Grasslands that might be affected temporarily during reservoir construction and perhaps over the
long term during operation. In contrast, the proposed reservoir could potentially provide lake-based
recreation such as boating, fishing, and swimming, all of which are supported by other reservoirs in the
region. During scoping, a number of commenters expressed concern that the lake would be shallow with
a fluctuating lakeshore, which would not be conducive to aquatic recreation opportunities.

1.7.1.10 Socioeconomics

Socioeconomic issues were very important to the public during scoping for the EIS. A variety of
interrelated concerns were raised. Many commenters feared adverse impacts to Fannin County’s
agricultural economy and livelihoods. A number worried that the proposed action would result in less
tax revenue to the county government and a heavier tax burden on remaining residents. Others decried
the displacement of multi-generational residents, farmers and ranchers and the loss of Fannin County’s
proud farming, ranching, and rural heritage. Various commenters called into question the reputed
recreational and related economic benefits of the proposed action because of what they claimed would be
a fluctuating lake level and shoreline and the presence of aesthetically displeasing mudflats. Still others
pointed out that they themselves, and their families, would be losing their homes and property because of
the project. A number of other concerns were cited as well; they are listed in the Scoping Report
(Appendix D).

A number of commenters noted the potential economic benefits of the proposed action to Fannin County,
including the development of additional water supplies and generation of jobs.

1.7.1.11 Transportation and Utilities

The project has the potential for short-term and long-term adverse effects on existing roads and bridges,
traffic, and infrastructure. The project also has the potential for long-term improvements to transportation
infrastructure and utilities as a result of the need to rebuild, replace, or move affected infrastructure and
facilities. Impacts to transportation will be evaluated as part of this EIS.

1.7.1.12 Air Quality

During construction, the proposed action could impact local air quality both from fugitive dust and from
tailpipe emissions from workers’ vehicles and heavy equipment. Long-term direct effects on surrounding
air quality over the decades that the reservoir would be in operation would be relatively small, although a
potential indirect, cumulative effect of the project would be degraded air quality within the NTMWD
service area from a substantial increase in the number of residents and vehicles. Impacts to air quality
will thus be evaluated as part of this EIS.

1.7.1.13 Climate Change

Impacts of the project on climate change from emissions of the greenhouse gases carbon dioxide (CO,)
and nitrous oxide (N,O) during project construction would be negligible. However, there could be
potential cumulative impacts from climate change on the yield of the proposed reservoir over the
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medium-term to long-term future, due to potential changes in regional precipitation patterns.
Additionally, changes in air temperature can impact evaporation rates and water availability. Any such
changes would also equally affect all existing and future water supply projects in the region. Climate will
thus be considered in this EIS.

1.7.1.14 Water Resources

The public provided many comments related to water during the scoping process for this EIS. A number
of commenters believed that water is being wasted and needs to be conserved before considering the
construction of a large, costly new reservoir that would permanently affect water resources. Many were
concerned that the proposed reservoir may cause flooding in Bonham, along its tributaries, and in
upstream areas. A fluctuating lakeshore and resultant unattractive mudflats and the proposed reservoir’s
limited viable lifetime (i.e., gradual storage capacity loss over time from siltation) were cited as other
concerns with the proposed action.

Concerns about water quality were also cited by many during scoping. In particular, various commenters
feared poor water quality in the reservoir from upstream pollutants, the ill effects from upstream
wastewater treatment plant discharges of treated sewage, and the effects of chemical (arsenic) residues
from cotton farming on drinking water derived from the reservoir.

Two commenters during scoping cited the possibility of reduced discharge from Bois d’Arc Creek, a
tributary of the Red River, having a negative impact on the prospects for navigation in the Red River
downstream of its confluence with Bois d’Arc Creek.

As mentioned earlier, several commenters also discussed the importance of developing our state’s water
resources to meet the growing demands of the greater North Texas area. Other issues related to water
resources and quality were mentioned during the scoping process, which are listed in the Scoping Report
(Appendix D).

1.7.1.15 Environmental Justice/Protection of Children

Two Executive Orders issued by presidents of the United States require all federal agencies to examine
possible disproportionate impacts of the proposed action on minority and low-income populations and on
children.

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations and
Low Income Populations, directs Federal agencies to identify and address any disproportionately high
adverse human health or environmental effects of its projects on minority or low-income populations.
Executive Order 13045, Protection of Children from Environmental Health Risks and Safety Risks, directs

federal agencies to “identify and address environmental health risks and safety risks that may
disproportionately affect children.”

1.7.2 Issues Considered But Dismissed

1.7.2.1 Incidental Wildlife Mortality in Mudflats

Concern was raised during scoping over the possibility of wildlife getting stuck and dying in mudflats
around the perimeter of the prospective Lower Bois d’Arc Creek Reservoir once water has been
impounded. Throughout the state and the nation, millions of acres of mudflats occur at the margins of
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rivers, lakes, bays, estuaries, and saltwater marshes. The presence of these extensive areas of soft
surfaces into which animals could hypothetically sink or become entrapped is not known to be a
widespread or significant source of stress or mortality for any of the vertebrates (mammals, birds, reptiles,
amphibians and fish).

1.7.2.2 Oil and Gas Resources Beneath the Reservoir

During scoping, several commenters remarked on the possibility of oil and gas resources occurring
beneath the reservoir footprint being rendered inaccessible by the project. However, modern horizontal or
directional drilling technology now used widely within the industry would hypothetically allow for
exploration and production wells located at some distance from the edge of any future reservoir on the
site to drill into hydrocarbon-bearing formations located hundreds or thousands of feet below the bottom
of the reservoir, and extraction of these liquid and gaseous fossil fuels without contaminating the
overlying water. Whether or not this would be desirable or permitted is another matter. The point is that
the presence of a water reservoir alone would not in and of itself preclude access to subsurface
hydrocarbon reservoirs.

1.7.2.3 Increasing Humidity

Evaporation from the surfaces of inland bodies of water such as lakes and reservoirs is a source of
moisture and moist static energy to the surrounding atmosphere, resulting in a general increase in water
vapor loading over an area (Tomassetti et al., 2003). As such, large bodies of water can be expected to
increase humidity and affect precipitation over surrounding areas. By increasing the surface area of water
from which evaporation can occur, reservoirs are known to change local micro-climates by increasing
relative humidity and reducing temperature extremes. These effects would be expected to occur as well
from any future LBCR. However, while this effect of the lake on surrounding humidity levels can be
predicted with confidence, the magnitude of this effect is not easy to determine (Nielsen-Gammon, 2011).

The phenomenon of increased humidity would likely occur to a greater extent in the summer months,
when air and water temperatures are higher, and the potential for evaporation greater. A small cumulative
effect from the increasing area dedicated to water surfaces on reservoirs throughout north-central Texas
may be observable, but this has never been documented or quantified. Nevertheless, the Texas State
Climatologist has documented an increase of precipitation overall in the state over the past century, and
the increased area of surface water, from reservoirs to stock tanks to irrigation, may have contributed to
some extent (Nielsen-Gammon, 2011).

While there would be more evaporation and thus more humidity from the proposed reservoir in the
summertime, conversely, any evaporation would remove energy away from heating the air, so
summertime temperatures would be cooler. Furthermore, the increased humidity would increase
precipitation. Thus, two out of three of the potential effects would be considered beneficial (Nielsen-
Gammon, 2011).

This much is known, and since it is not possible to amplify or modify these conclusions through further
research and investigation for this EIS proper, this issue will not be considered further in the EIS.

1.8 AQUATIC RESOURCES MITIGATION SUMMARY

A mitigation plan for impacts to waters, wetland, and other aquatic resources has been prepared in view
of pertinent federal rules, regulations, and guidelines. Comments from the public, state, and federal
resource agencies on the Section 404 permit application for the proposed action and comments made
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during the EIS scoping process were also considered in developing the mitigation plan. Moreover,
extensive coordination has taken place with appropriate state and federal resource agencies during the
permitting process. Interagency teams from both the federal and state governments participated in the
collection and analysis of data from the proposed reservoir site as well as the proposed mitigation site
(Freese and Nichols, 2012; Freese and Nichols, 2014).

The aquatic resources mitigation plan was prepared to comply with the federal policy of “no overall net
loss of wetlands” and to provide compensatory mitigation, to the extent practicable, for impacts to other
waters of the U.S. that would be impacted by construction of the proposed reservoir. Proposed
compensatory mitigation for waters of the U.S. would be provided through in-kind mitigation that would
occur through on-site or near-site mitigation strategies. On-site mitigation would be provided at the
proposed reservoir site and near-site mitigation would be provided on an approximately 14,960-acre
parcel of land known as the Riverby Ranch. This working ranch is located downstream of the proposed
project within both the same watershed (Bois d’Arc Creek) and the same county (Fannin). It borders the
Red River. NTMWD acquired the Riverby Ranch specifically because its biophysical features have the
potential to provide appropriate mitigation for the proposed project.

Existing habitat at the proposed mitigation site consists largely of ecologically degraded ranch and
farmland (Figure 1-29), providing the opportunity for mitigation actions to result in considerable gains in
“ecological uplift” (increase over time in ecological values and functions). Another advantage of the
proposed mitigation site is that it consists of one large, contiguous tract of land, thus avoiding the
ecological and logistical problems associated with disconnected fragments of mitigation lands.
Furthermore, the proposed site is located adjacent to the USFS-managed Caddo National Grasslands Bois
d’Arc Unit and beside other privately-owned lands that are already protected in perpetuity by easement
through the Wetlands Reserve Program (WRP); this could provide synergistic uplift to the resources at
the mitigation site and to these other federally protected lands (Freese and Nichols, 2014).

i
e
i

Figure 1-29. Agricultural operations on the Riverby Ranch, proposed mitigation site
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NTMWD proposes that the mitigation site be protected in perpetuity by a conservation easement and be
transferred to a third party land manager following the fulfillment of mitigation requirements imposed by
the USACE. The Tulsa District concurs that existing site conditions at the Riverby Ranch, including
surrounding land uses, its soils, climate, and hydrology, make the site suitable for restoring waters of the
U.S. However, the Tulsa District has communicated to NTMWD that pre-purchasing lands for mitigation
is purely speculative on their part and only after the least environmentally damaging practicable
alternative (LEDPA) is identified can mitigation be fully evaluated. Compensatory mitigation and habitat
restoration/enhancement could begin prior to or concurrent with impacts at the reservoir site, thereby
minimizing temporal losses of waters, wetlands, and aquatic resources.
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2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION

This chapter of the EIS is divided into three main parts: 1) alternatives available to the USACE; 2) the no
action alternative; and 3) alternatives available to the NTMWD.

2.1 ALTERNATIVES AVAILABLE TO THE USACE

In evaluating the application for a Section 404 permit it has received from the NTMWD, the USACE has
three basic options: 1) to issue the Section 404 permit; 2) to issue the Section 404 permit with conditions;
or 3) deny the Section 404 permit.

2.1.1 Issue the Section 404 Permit

The first alternative available to the Tulsa District is to issue an individual Section 404 permit for a
project of the purpose and approximate dimensions, configuration, size, and location as described in the
application submitted by the NTMWD. In this alternative, the permit to allow for discharge of dredged or
fill material into waters of the United States would be issued to NTMWD so that construction of the
proposed project on Lower Bois d’Arc Creek may proceed.

2.1.2 lIssue the Section 404 Permit With Conditions

Under the second alternative available to the Tulsa District, the USACE would also issue the Section 404
permit to NTMWD so that the water supply project at Lower Bois d’Arc Creek may be constructed.
However, the permit would include conditions, stipulations and mitigation measures with which
NTMWD would need to comply. Compliance with these conditions would not only reduce the project’s
adverse impacts on physical, chemical, biological, hydrological, and cultural resources but would aim to
maximize its potential benefits for the human environment.

2.1.3 Deny the Section 404 Permit

Under the third alternative available to the Tulsa District, the USACE could exercise its prerogative to
deny the Section 404 permit for construction of the Lower Bois d’Arc Creek Dam and Reservoir. Denial
of the permit would mean NTMWD could not proceed with the project as proposed on Lower Bois d’Arc
Creek. NTMWD could challenge this denial in federal district court (Ryan, 2003). Alternatively,
NTMWD could apply for another Section 404 permit if the project were substantially different, that is, a
project of different size, location, and impacts. However, applying for an altogether new Section 404
permit is a costly and time-consuming endeavor.

Were the USACE to deny the Section 404 permit, the denial would be based on its public interest review
of NTMWD’s current application. The public interest review involves weighing and balancing of all
beneficial and detrimental factors relevant to a proposal, leading to a permit decision that reflects the
outcome of that balancing process, and which reflects the national concern for both protection and use of
important national resources [33 CFR Part 320.1(a)].

Factors considered in the public interest review include: conservation, economics, aesthetics, cultural and
historic resources, general environmental concerns, wetlands, historic properties, fish and wildlife values,
flood hazards, land use, navigation, shore erosion and accretion, recreation, water supply and
conservation, water quality, energy needs, safety, food and fiber production, mineral needs,
considerations of property ownership, and generally, the needs and welfare of the people.
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The Tulsa District’s decision of whether to issue the Section 404 permit to NTMWD will be based on an
evaluation of the Lower Bois d’Arc Creek Reservoir’s probable impacts, including cumulative impacts,
and its intended uses (primarily water supply and secondarily recreation) on the public interest.

In addition to conducting the public interest review, the USACE will apply the 404 (b) (1) Guidelines in
its evaluation of the Section 404 application. The Guidelines specify that if a project is not water
dependent, that practicable alternatives are presumed to be available that are less damaging to the aquatic
environment. Dredged or fill material may not be discharged into the aquatic ecosystem unless it can be
demonstrated that such a discharge will not have an unacceptable adverse impact either individually or in
combination with known and/or probable impacts of other activities affecting the ecosystems of concern,
including bottomland hardwood forests and flowing open water [Part 230, § 230.1 (c)]. Either the public
interest review or the 404 (b) (1) Guidelines can be the basis for denial of a permit, while neither can be
the sole basis for permit issuance. Subject to compliance with the EPA 404(b) (1) guidelines and other
applicable laws, the Tulsa District Engineer will grant a permit to the NTMWD unless he determines that
it would be contrary to the public interest [Part 320.4(a)(1)].

Were the Tulsa District to decide to deny the Section 404 permit for the proposed Lower Bois d’Arc
Creek Reservoir based on the criterion of the Section 404(b)(1) Guidelines, it would be because the
District Engineer has determined that, 1) one or more practicable alternatives is available that would
cause less damage to aquatic resources, or 2) significant degradation would occur to our nation’s waters —
specifically Bois d’Arc Creek and downstream to the Red River — that could not be avoided, minimized,
or mitigated to below the threshold of significance.

The fundamental rationale of Section 404 of the Clean Water Act (CWA) is that no discharge of dredged
or fill material should be permitted if there is a practicable alternative that would be less damaging to
waters of the US, or if significant degradation would occur to the nation’s waters. The USACE’s permit
review process is sequential regarding evaluation of impacts to waters of the US. It first requires
demonstration of avoidance of impacts, followed by minimizing impacts and, finally, requires mitigation
that compensates for unavoidable impacts to the aquatic environment (33 CFR 332.1c¢).

2.2 NO ACTION ALTERNATIVE

Section 1502.14(d) of the Council on Environmental Quality’s (CEQ) Regulations for Implementing
NEPA requires the alternatives analysis in the EIS to "include the alternative of no action.” While there is
more than one interpretation of “no action,” depending upon the nature of the proposal being evaluated, in
the present instance of a federal decision on a proposal for a project — whether or not to issue a Section
404 permit for the Lower Bois d’Arc Creek Reservoir — “no action” simply means that the proposed
activity would not take place. Thus, the resulting environmental effects from taking no action would be
compared with the effects of permitting the proposed activity or an alternative activity (CEQ, 1981).

In this EIS then, the No Action Alternative consists of neither building nor operating the proposed Lower
Bois d’Arc Creek Dam and Reservoir. In the Environmental Consequences sections of Chapter 4, the
results of the No Action Alternative, i.e., not proceeding with the Proposed Action Alternative, will be
compared to the results of proceeding with the Proposed Action. In a number of instances, but not all, the
results of the No Action Alternative will be tantamount to describing the affected environment, because
there will be no change from existing conditions. In other instances however, as a result of ongoing
ecological, economic and social trends and processes, the environment can be expected to change even in
the absence of the proposed dam, reservoir, and water withdrawal.
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It is important to specify that “existing conditions” refer to those that existed or prevailed in the 2008
timeframe, when the Section 404 permit was first applied for, not the year in which this EIS is released
(2015). The reservoir habitat evaluation and the jurisdictional determination studies were conducted in
2007-2008, and that is the baseline to which changes are compared. In essence, if the USACE were to
deny the Section 404 permit (Section 2.1.3), the outcome would amount to the No Action Alternative.

Analysis of the No Action Alternative in this EIS does not include any speculative action that NTMWD
might undertake were the Section 404 permit to be denied. CEQ indicates that when a choice of "no
action" by the decision-making agency would result in predictable actions by others, then this
consequence of the "no action" alternative should be included in the analysis. CEQ further provides the
example of denial of permission to build a railroad to a facility; if this denial would then lead to
construction of a road instead, and thus, increased truck traffic, CEQ stipulates that the EIS should
analyze this consequence of the "no action" alternative (CEQ, 1981). However, at the present time,
NTMWD does not have a predictable, back-up option that could be acquired and developed by 2020
should the Tulsa District deny the Section 404 permit for the Lower Bois d’Arc Creek Reservoir. Thus,
the No Action Alternative in this EIS consists specifically of not building and operating the reservaoir.

2.3 ALTERNATIVES AVAILABLE TO THE NORTH TEXAS MUNICIPAL
WATER DISTRICT

2.3.1 Constructing the Lower Bois d’Arc Creek Reservoir (LBCR) as
Proposed by NTMWD

The dam site of the proposed LBCR is located in Fannin County, within the watershed of the Red River
Basin, approximately 15 miles northeast of the City of Bonham. Lake Bonham itself is immediately to
the west of the upstream edge of the proposed reservoir, while the small towns of Honey Grove, Windom,
and Dodd City are located along Route 56 several miles to the south of the project site. Figures 2-1 and
2-2 are location and vicinity maps of the proposed reservoir. The reservoir proposed site is upstream of
the Bois d’Arc Unit of the Caddo National Grasslands.

The drainage area of the proposed reservoir would be approximately 327 square miles, of which 29.6
square miles are above Lake Bonham. At its full conservation elevation of 534 feet, the reservoir is
expected to cover 16,641 acres, store 367,609 acre-feet of water and be approximately 70 feet deep at its
deepest point. Figures 2-3 and 2-4 are photos within the proposed reservoir site.

2.3.1.1 Dam and Reservoir

The Lower Bois d’Arc Creek Reservoir Dam would be constructed as a zoned earthen embankment. The
dam would be approximately 10,400 feet long — approximately two miles — and would have a maximum
height of about 90 feet. The design top elevation of the embankment would be 553.5 feet MSL. The
embankment would be 19.5 feet higher than the conservation pool of the reservoir, at elevation 534.0 ft.
MSL, and provide approximately three feet of freeboard above the Probable Maximum Flood (PMF)
elevation of 550.5 feet MSL. The upstream slope of the embankment would be three horizontal to one
vertical (3:1), and the downstream side slightly less inclined at a slope of 3.5:1 (Freese and Nichols, 2006;
Freese and Nichols, 2008b). All fill for the embankment is expected to come from required excavations
of the spillways and from the reservoir pool area. Soil cement would be placed on the upstream slope and
a grass cover would be placed on the downstream slope. Preliminary drawings of the proposed dam and
spillways are presented in Figures 2-5 and 2-6.
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Figure 2-2. General vicinity map of the Lower Bois d’Arc Creek Reservoir
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Figure 2-4. Bois d’Arc Creek and riparian corridor
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Table 2-1 summarizes the quantities and three types of fill material to be deposited into Bois d’Arc Creek,
Honey Grove Creek, and the wetlands abutting Bois d’Arc Creek.

Table 2-1. Types & amounts of fill needed for LBCR dam construction (cubic yards)

Location Slurry material Earthen material Soil cement
Bois d’Arc Creek 67 2,230 27
Wetlands abutting Bois d’Arc Creek 11,494 130,503 1,891
Honey Grove Creek 61 411 5
Total 11,622 133,144 1,923

Source: Freese and Nichols, 2008b

2.3.1.2 Service Spillway and Outlet Works

The service spillway would be located at the right (east) abutment of the dam (Figure 2-5). The spillway
would include an approach channel, a 150-foot uncontrolled concrete weir, chute, hydraulic jump stilling
basin and outlet channel. Required low-flow release would be made through a 36-inch diameter low-flow
outlet. The weir would consist of a concrete gravity, ogee-type section with a crest length of 150 feet.
The crest of the weir would control the conservation pool level at elevation 534.0 feet MSL, and the weir
would have a discharge capacity of approximately 37,300 cubic feet per second (cfs) at the maximum
design water surface, the PMF, at elevation 550.5 feet MSL.

The spillway structure would extend 958 feet downstream from the dam centerline downstream edge of
the end sill. A hydraulic jump stilling basin would be constructed with baffle blocks and an end sill. The
stilling basin would be at elevation 456.0 feet MSL and it would be 128 feet long. Service spillway
discharges would be conveyed to Honey Grove Creek by a discharge channel approximately 2,300 feet
long with a 150-foot bottom width and then flow approximately 1,500 feet in Honey Grove Creek to its
confluence with Bois d’Arc Creek.

Required low-flow releases would be made through a 36-inch diameter low-flow outlet located on the
right (east) side of the floodplain near the toe of the right abutment. The conduit would extend through
the dam and would have an impact basin as an energy dissipation structure. Its exit channel would extend
to the service spillway exit channel and then back to Bois d’Arc Creek. The outlet would have a multiple-
level intake tower in the reservoir to allow for required downstream releases.

An emergency spillway would also be located in the right abutment of the dam (Figure 2-5). The spillway
would be a 1,400-foot wide uncontrolled broad crested weir structure with a crest elevation of 541 ft.
MSL. This elevation was selected to contain the 100-year storm such that no flow passes through the
emergency spillway during this event (Freese and Nichols, 2008b).

2.3.1.3 Reservoir Clearing

Subject to the provisions of the Section 404 permit, Texas water right permit and Section 401 water
quality certification, selected trees and shrubs would be cleared from the LBCR footprint prior to
impoundment of water behind the dam. Standing woody material, including dead and living trees and
shrubs five feet tall or taller, as well as fallen trees five feet or more in length with a diameter of six
inches or greater, would be cleared and removed in the areas shown on Figure 2-7. Reservoir clearing
would take place before reservoir impoundment except for areas that would be cleared earlier during
construction of the dam and associated facilities, as well as near the pump station and water intake
structure.
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Figure 2-6. Preliminary drawings of Lower Bois d’Arc Reservoir dam cross-section
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The applicant prepared first a preliminary Reservoir Clearing Plan and then a Conceptual Clearing Plan to
guide this process. The objectives of these plans are to enhance creation of fish habitat by minimizing the
clearing of standing trees and shrubs in selected areas within the reservoir; improve human access to
shore locations by creating shore access locations for boat ramps, bank fishing, etc. through selective
clearing of trees and shrubs; reduce hazards to boating safety and fishing resulting from large floating
debris by minimizing the source of such debris; and create aesthetic views of the reservoir along selected
segments of the shoreline (NTMWD, no date-d; NTMWD, 2015).

Both hand and machine clearing are proposed. The preferred method is mechanical clearing by shear-
blading during the dry season. Under this method, the cleared material would be deposited in windrows
or piles and left to dry and eventually burned as fire danger conditions allow. Machine clearing has the
advantage of shearing stumps off at ground level, along with all other vegetation. It also accumulates
most of the loose and dead woody debris that is on the forest floor. Machine clearing would minimize the
amount of woody and organic debris remaining on site and entering the water after reservoir flooding.

Access and safe landing sites would be established along the reservoir shoreline to facilitate eventual
lake-based recreational development. Consideration would be given to both wood salvage and
environmentally sensitive areas that may require specific treatment during clearing operations. Flagging
or marking of clearing boundaries and on-site supervision would be carried out for the successful
implementation of all aspects of reservoir clearing.

The designated areas on Figure 2-7 would be cleared using the mechanical methods, except for the
following:

e Cultural sites, known or discovered to exist, within the areas identified for mechanical clearing
would receive different treatment, as appropriate, determined on a case by case basis.

o Selected locations as may be designated by the NTMWD for tree salvage (for use as firewood,
saw-logs, cabins, etc.), which would be hand cleared using chain saws or other appropriate timber
harvesting machinery.

It may also be necessary to utilize hand clearing where it is not possible to operate mechanical clearing
equipment due to site location or conditions.

After impoundment, large woody debris would continue to be removed as necessary for the safe operation
of boat ramps, swimming areas, water intake structures, and spillways (NTMWD, 2015).

2.3.1.4 Raw Water Transmission, Storage, and Treatment Facilities

As part of the Proposed Action, NTMWD would construct raw water transmission facilities. These
facilities would be part of an overall system of raw water storage, transmission, treatment, and treated
water transmission facilities that would ultimately provide water to the growing northern areas of the
NTMWD’s service area. These proposed facilities include a raw water intake pump station and electrical
substation at the reservoir site and approximately 35 miles of 90-96 inch diameter raw water pipeline.
Originally, as described in Chapter 1 of this EIS, there was to have been an additional segment of
approximately 14.5 miles of 66-inch pipeline from the future north water treatment plant (WTP) near
Leonard to a discharge point in Pilot Grove Creek. However, this second segment has been eliminated
and is no longer part of the project or the Section 404 application. Figure 2-8 shows the location of the
proposed raw water transmission pipeline as well as ancillary and associated facilities, including the
proposed pump station, electric substation, terminal storage reservoir (TSR), TSR outfall, WTP, and rail
spur on the WTP site.
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The transmission facilities for the LBCR would be constructed for an initial capacity of at least 170
MGD, which represents a 1.5 peaking factor over the yield from the lake (126,200 acre-feet per year or
113 MGD). However, the transmission system would be designed to allow for an ultimate peak flow
capacity of at least 236 MGD, which is about 2.1 times the yield from the reservoir.

Since raw water flowing through the 35 miles of 90-96 inch diameter pipeline must move uphill for part
of the distance, it will not flow on its own due to the force of simple gravity, and must be pumped.

Thus, a pumping station with several pumps would be built close to the proposed dam site at the point of
water withdrawal through the intake facilities (Figure 2-9). Each pump would require about a 6,000-hp
motor. A new dedicated 138KV - 6.9kV, low resistance grounded substation housing two transformers
would be required to power these 6,000-hp motors in the new intake pump station. The 138kV
distribution line reaching to the substation and servicing the intake pump station easement would
potentially parallel the pipeline easement to the pump station site.

Raw Water Pipeline

NTMWD is proposing to build a pipeline that would convey raw water from the proposed reservoir site to
the proposed north WTP site near the City of Leonard in southwest Fannin County (Figure 2-8). The
proposed 90 to 96-inch diameter pipeline would generally run from just downstream of the proposed
LBCR dam site in a southwesterly direction for approximately 35 miles to just west of Leonard. The
proposed pipeline would have a permanent easement width of 50 feet and a temporary easement width of
70 feet. Construction of the proposed pipeline would be achieved primarily with open-trench
construction methods. However, three stream crossings — including Ward, Honey Grove, and Bullard
Creeks —would be tunneled. Once the pipeline is in place, all pre-construction contours would be
restored, exposed slopes and stream banks would be stabilized, and disturbed areas would be revegetated.
The total area of grading for pipeline construction would be approximately 512 acres (Freese and Nichols,
2013).

The proposed pipeline route would cross several state, county, and minor roads as well as gas/petroleum
pipelines, overhead power lines, train tracks, and minor utilities. It is anticipated that highway and
railroad crossings would be designed as lined tunnel crossings across the entire Right-of-Way as per
Texas Department of Transportation (TXDOT) specifications. County road, gas/petroleum pipeline,
overhead electric transmission line, train tracks, and minor utility crossings would be designed according
to requirements of each facility’s owner and permitted as required by the relevant permitting authority
(Freese and Nichols, 2009).

It is anticipated to take at least two years to lay the pipeline. The permanent easement would be cleared
and seeded with native vegetation where possible. Most previous activities on the easement would be
able to continue with the exceptions of the construction of structures and planting of trees.

Intake Pump Station

In order to draw water from the proposed reservoir, a raw water intake pump station is proposed for
construction close to the southeastern end of the proposed LBCR dam site (Figure 2-9). The dimensions
of the raw water intake pump station site would be approximately 310 feet x 375 feet, or approximately
2.7 acres. This facility is proposed to be built at a different location than originally indicated in the
Individual Section 404 Permit application submitted to the USACE Tulsa District in June 2008.
However, it is still within the original proposed footprint of the proposed dam and spillways associated
with the reservoir. Thus, it does not require additional acreage (Freese and Nichols, 2013).

Electrical Substation
In order to provide power to the proposed intake pump station, a new electrical substation would also be
built near the southern end of the proposed LBCR dam site, next to the proposed pump station (Figure 2-
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9). The electrical substation site would be approximately 325 feet x 325 feet, or approximately 2.4 acres.
This facility would also be constructed within the footprint of the proposed dam and spillways associated
with the reservoir. As with the intake pump station, this site is in a somewhat different location than in
the Individual Section 404 Permit application submitted in June 2008. However, because it is still within
the grading limits initially proposed, it does not entail additional acreage (Freese and Nichols, 2013).

Terminal Storage Reservoir

A TSR is proposed to be constructed west of the City of Leonard (Figures 2-8 and 2-10). The TSR site
would consist of a north cell and a south cell, with grading limits of approximately 153.5 acres. Both
cells would hold approximately 210 million gallons of water, thus providing a total of approximately two
days of storage during peak water demand periods. The TSR site would be designed in such a way that it
can be drained and the flow directed into the Red River Basin. This would be accomplished by building
an overflow structure within the north cell which leads to a proposed drainage pipeline. The proposed
drainage pipeline would be approximately 72 inches in diameter and 4,918 feet (almost a mile) in length;
it would drain into Valley Creek to the north. The drain pipeline would only be used during overflow
events and as needed for maintenance of the TSR. The grading limits for construction of the pipeline
would be approximately 11.44 acres. It would have an outfall structure located slightly south of the
headwaters of Valley Creek with a footprint of approximately 0.36 acres (Figure 2-11) (Freese and
Nichols, 2013).

North Water Treatment Plant

Raw water that is transported from the proposed Lower Bois d’Arc Creek Reservoir will be treated at a
proposed WTP site (the “North Water Treatment Plant™) that would be constructed near the City of
Leonard, TX (Figures 2-8, 2-12, and 2-13. NTMWD currently owns an approximately 662-acre site that
is located west of Leonard between State Hwy. 69 and FM 78 (Figure 2-13). The 662-acre site is bisected
by County Road 4965, dividing the site into an eastern section (339 acres) and a western section (323
acres). The proposed WTP would be constructed within the western section and the grading limits would
encompass approximately 186.2 acres (Freese and Nichols, 2013).

The North WTP is a facility that will be needed by NTMWD in the 2020 — 2021 timeframe, and it is
being designed to ultimately treat water from several potential sources. NTMWD’s intent is to treat
LBCR water at the North WTP; should this reservoir project not proceed as planned, a WTP will still be
constructed, but no longer at this location.

While the final treatment plant layout and processes would not be determined until the design phase of the
LBCR project, because the raw water quality in Lower Bois d’Arc Creek is generally similar to that seen
at the District’s Wylie and Bonham facilities and NTMWD’s staff is accustomed to operating the process
used at these facilities, the new North WTP would likely be a conventional, modular arrangement
treatment facility, similar to the existing WTP 1V in Wylie, but with the addition of ozonation facilities.

The North WTP is anticipated to use conventional treatment with intermediate ozonation for primary
disinfection and taste and odor (T & O) control. Major treatment facilities would include flow metering
and distribution, rapid mix chambers, flocculation basins, sedimentation basins, ozone contact basins,
biologically-active filters, and clearwell. Major support facilities would include a control and chemical
feed building, a blower building, a reclaimed water basin, sludge lagoons, and a maintenance building.
Sodium hypochlorite and liquid ammonium sulfate would likely be utilized for residual disinfection to
avoid the risk management issues associated with gaseous chlorine and ammonia. The initial plant
capacity is expected to be 70 MGD with future plant expansions as needed to meet growth in treated
water system demands.
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Figure 2-10. Location of proposed terminal storage reservoir next to North WTP
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Figure 2-12. Location of proposed North Water Treatment Plant
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Rail Spur

A rail spur is proposed for construction off of the Missouri-Kansas-Texas Railroad located north of the
TSR site; its terminus would be the proposed WTP site (Figures 2-8 and 2-11). The proposed rail spur
would be used to transport materials and supplies to the WTP. The rail spur would be approximately
6,600 feet in length (1.25 miles) and the grading limits would be approximately 7.2 acres (Freese and
Nichols, 2013).

2.3.1.5 Reservoir Operation

Year-to-year and seasonal operation of the reservoir would be governed by an Operation Plan (NTMWD,
2014). In general, the LBCR would impound up to 367,609 acre-feet of water and produce an estimated
firm yield of 126,200 acre-feet of water per year, an average of 113 MGD. The conservation pool, or
normal water surface, of the reservoir would be maintained at elevation 534.0 ft. MSL, but as discussed in
more detail in the section of Chapter 3 under water resources, the actual water surface and shoreline
would continually fluctuate above and below this level. In a “typical” year, the reservoir is fullest in May
and June. Reservoir elevations typically drop during the drier months of late summer due to less
precipitation and in-flow and more surface evaporation, with the lowest elevations typically occurring in
September and October. However, the reservoir content levels are more closely related to extended
periods of dry conditions versus wet conditions rather than seasonal variations. Based on the long-term
historical hydrologic record, the water surface would exceed 534.0 ft. MSL less than 10 percent of the
time (that is, during 90% of an average year the lake would be below 534 msl), and would drop below
516.4 ft. MSL (40 percent full) approximately 10 percent of the time (Figure 2-14).

Elevation Duration Chart
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Figure 2-14. Water surface elevation duration chart for Lower Bois d’Arc Creek Reservoir
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A secondary or incidental benefit of the LBCR, after water supply, is to provide lake-based recreation,
such as boating, fishing, water-skiing, swimming, and perhaps other contact and non-contact water sports.
NTMWD would collaborate with county and state authorities to facilitate development of recreation
infrastructure (e.g., docks, marinas, beaches, campgrounds, access roads, utilities) at the LBCR.
However, recreation is not part of the purpose and need of the proposed action. At this stage, no specific
facilities, activities, designs or locations have been chosen.

Based on the instream flow needs analysis and subsequent discussions with the TCEQ, the environmental
flow releases summarized in Table 2-2 have been proposed for the LBCR.

Table 2-2. Environmental flow criteria for bypassing inflows through the reservoir

Season Months Subsistence | Base Pulse
2 per season
Wi November - - Trigger: 150 cfs
Fall-Winter February 1cfs 3 cfs Volume: 1,000 AF
Duration: 7 days
2 per season
. Trigger: 500 cfs
_ *
Spring March - June 1cfs 10 cfs Volume: 3.540 AF
Duration: 10 days
1 per season
Trigger: 100 cfs
—_ *
Summer July — October 1 cfs 3 cfs volume: 500 ac-ft
Duration: 5 days
cfs = cubic feet per second ac-ft = acre-feet

*A subsistence period freshet requirement with a trigger level of 20 cfs, a volume of 69
AF, and a duration of 3 days, to occur no more than every 60 days, also applies.
Source: Draft Operation Plan, Proposed Lower Bois d’Arc Creek Reservoir (NTMWD, 2014)

Leading up to the current (December 2014) Draft Operation Plan for LBCR, potential reservoir operation
were discussed in general terms in two memoranda written by FNI for the NTMWD (Albright, 2014a;
Albright and Gooch, 2008). The ability to maximize supply from LBCR is a key element in the operation
of NTMWD's multiple sources of water as a water supply system. As part of a system thus, the operation
of LBCR would depend on the development of other water sources for NTMWD, demands from the
system, and local demands in Fannin County. The 2008 FNI memorandum examined one potential
operation scenario, considering the aim to maximize supply while balancing long-term needs.

The 2008 memorandum was prepared in support of NTMWD’s water rights application for LBCR. This
memo describes modeling assuming that 236 MGD is diverted from the LBCR as long as its water level
is less than two feet below the top of conservation storage (that is, between 534 and 532 feet msl). The
maximum diversion would be 175,000 AFY. When the reservoir water level decreases to more than two
feet below the top of conservation storage (below 532 feet msl), diversions would be reduced to less than
the reservoir’s firm yield of 126,200 AFY to prevent a shortage of supply, down to 114,930 AFY in the
TCEQ Water Availability Model (WAM) and 124,800 AFY in the FNI WAM. The reduced demand is
about five percent less than the firm yield in the TCEQ WAM and about one percent less than the firm
yield of the FNI WAM (Albright and Gooch, 2008). Figures 2-15 and 2-16 simulate what annual
diversions would have looked like if the LBCR had been in place and functioning during the 50-year
period from 1948-1998 under potential operations using the TCEQ WAM and the FNI WAM.
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Figure 2-15. Annual diversions, 1948-1998 under potential operation using the TCEQ WAM
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Figure 2-16. Annual diversions, 1948-1998 under potential operation using the FNI WAM
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In the potential operation scenario developed in 2008, during wetter years, NTMWD would divert up to
175,000 AFY from LBCR. Alternatively, during drier times when LBCR is less than full, reservoir
diversions would be reduced. The reduced level of diversion would be sufficient to provide reliable
supplies for both NTMWD and local demand in Fannin County through a repeat of the drought of record
(Albright and Gooch, 2008).

Under a potential operation policy of diverting 175,000 AFY during wetter years, the LBCR
would be relatively full (between elevations 534 feet and 532 feet msl) with a slightly lower
frequency. However, during drought conditions when the reservoir is low, there would be very
little difference. Indeed, the TCEQ WAM indicates that the reservoir would have more water in
storage (i.e., have a higher water level) during extremely dry periods due to the lowered demand.
Some supply above the firm yield of 126,200 AFY would be available more than 40 percent of the
time. During other times (i.e., 60 percent of the time), the supply from the reservoir would be
slightly less than firm yield operation.

Figure 2-17 compares the flow frequency at FM 409 with the LBCR operating at its firm yield and with
the overdraft operation described in the 2008 Memorandum. The flows shown from modeling runs using
the daily RiverWare model that was developed to examine environmental flows for this project. The final
environmental flows are included in the modeling. Flows are displayed on both a normal (top) and a log
scale (bottom). The log scale graph facilitates accentuates the differences in flow between the two
operations. The greatest difference is in the frequency of flows between 20 and 110 cfs. This difference
occurs during periods when the LBCR dam would be spilling (passing water) under firm yield operation.
During overdraft operation, spills are slightly smaller and may occur over a shorter duration because of
the larger diversion during wet periods. During drier periods, when the reservoir content is lower, the
flows are essentially the same. There is very little difference in flows less than 10 cfs. The critical period
is during dry times when there are little to no differences in downstream flows with overdraft operation.

As specified in the Draft Operation Plan (NTMWD, 2014), some of the factors that can affect the
operation of the Lower Bois d’Arc Creek Reservoir as part of NTMWD’s water supply system include:

e Climatic conditions. During relatively wet times, NTMWD may decide to use less imported
water if Lake Lavon is full, reducing power consumption.

e Available infrastructure. Initially, complete use of the LBCR may be limited by treatment and
distribution capacity. At times, use of the facility could increase if another reservoir or other
water transfer facilities are out of service which would limit the use from other supply sources.

e  Other future water sources. As NTMWD adds more sources of supply to its system, the operation
of the LBCR may change to accommodate the use of those other supplies, particularly if those
sources are treated at the North WTP near Leonard.

The operation policy outlined in the 2008 and 2014 memoranda and Draft Operation Plan is only one of
many different potential operational policies for the LBCR. Actual operation of the reservoir will depend
on the extent of development of the NMTWD system, demands from the system, and local demands in
Fannin County. As an example of other policies that might be used, the full permitted diversion from
LBCR might be used even when the reservoir is drawn down below two feet if NTMWD system demands
are near available supplies and if new sources are being developed that would allow reduced diversions
from LBCR in later years. NTMWD currently has five major sources of water (Lakes Lavon, Texoma,
Chapman and Tawakoni and reuse), and anticipates adding several more over the next few decades.
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Figure 2-17. Comparison of flows at FM 409, firm yield and overdraft operation, on normal (top)
and logarithmic scales (bottom)

Alternatives Including the Proposed Action Page 2-24



U.S. Army Corps of Engineers Draft Environmental Impact Statement
Tulsa District Lower Bois d’Arc Creek Reservoir

Some of these other sources are quite far away from the NTMWD service area and it would be costly to
pump their water to members and customers. As related in Chapter 1, water from Lake Texoma has a
relatively high salt content and must be blended with water from other sources to make it drinkable.
LBCR would be relatively close to the NTMWD service area and the water is expected to be of high
quality. The ability to divert up to 175,000 AFY from the LBCR would give NTMWD flexibility,
allowing it to make efficient use of LBCR during relatively wet times. During drier periods, other
sources of water would be utilized to a greater extent. In all cases, NTMWD will have to balance the
needs for reliable water supply, costs, water quality, water rights and agreements when operating its
system.

2.3.2 Developing or Acquiring Other Water Supply Sources

Potential alternatives to the Lower Bois d’Arc Creek Reservoir project can be divided into those that will
be implemented prior to LBCR - and regardless of whether LBCR is approved and built — and those that
are true alternatives to the proposed project. The former category includes interim water purchases, water
conservation, and water reuse. The latter category includes development of new reservoirs, transporting
water from existing reservoirs, development of new groundwater supplies and desalination of brackish
water. The projects identified in this section were identified through the Texas water planning process
and/or previous studies. For comparative purposes, the cost of water reported for the alternatives is from
the 2011 Region C Water Plan unless specifically noted otherwise.

To meet its immediate needs, and until permanent solutions can be achieved, the NTMWD has contracted
for interim water purchases from the Sabine River Authority (Lake Tawakoni) and Greater Texoma
Utility Authority (Lake Texoma). However, neither of these water supplies, controlled by other water
authorities, is available in sufficient quantity to meet NTMWD’s future needs. The 49,718 AFY purchase
from the SRA in 2010 decreases to 9,356 AFY by 2030 and remains at that quantity until 2060, but is
subject to further reduction. The interim GTUA purchase was supposed to be 15,500 AFY in 2010 and
decline to 0 by 2020. In fact, however, NTMWD was unable to withdraw and transfer water from Lake
Texoma from 2009 onward, due to the discovery of zebra mussels there, and this led to the cancellation of
the contract in 2012.

In general, Lake Texoma water must be mixed with fresh water due to its high content of dissolved salts.
Therefore, access to Texoma water must coincide with access to another freshwater source. The presence

of zebra mussels in Lake Texoma makes any such mixing very difficult and costly because of the risks of
transferring this invasive species.

2.3.3 Alternatives Implemented Prior and in Addition to LBCR

Water conservation and water reuse strategies complement the Proposed Action rather than substitute for
it.

2.3.3.1 Water Conservation

The report of the Water Conservation Implementation Task Force to the 79™ Texas Legislature in 2004
strongly endorsed the principle that effective and efficient water conservation, including water reuse,
would be critical to meeting the water-supply needs of future generations of Texans (TWDB, 2004b).

The Texas Water Code §11.002(8) defines conservation as “the development of water resources; and
those practices, techniques, and technologies that will reduce the consumption of water, reduce the loss or
waste of water, improve the efficiency in the use of water, or increase the recycling and reuse of water so
that a water supply is made available for future or alternative uses.” Under this definition, reuse of treated
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wastewater effluent would be considered a water conservation measure (Region C Water Planning Group,
2010).

Conservation is a recommended water management strategy for the NTMWD. In general, for all of
Region C, the Region C Water Planning Group considered the municipal water conservation strategies
suggested as best management practices (BMPs) by the Conservation Implementation Task Force and
recommends a water conservation program for Region C that achieves the following:

e Including the 277,000 acre-feet per year of conservation built into the demand projections (for
low-flow plumbing fixtures and efficient power plants), a total conservation and reuse supply of
1.2 million acre-feet per year by 2060, accounting for 36 percent of the region’s demand without
conservation.

e A reduction in dry-year per capita municipal use for the region (after crediting for reuse) from
197 GPCD in 2000 to less than 140 GPCD by 2020.
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Figure 2-18. Planned 2060 reuse and municipal conservation supplies by Texas region

The 2011 Region C Water Plan includes noteworthy conservation and reuse efforts. Figure 2-18 depicts
the planned supplies from reuse and municipal conservation efforts for Region C based on the 2011
Region C Water Plan and for other planning regions in the state based on the Texas Water Development
Board Regional Planning Database. While Region C constitutes approximately 25 percent of the state’s
population, it has 40 percent of the planned water supplies from reuse and municipal conservation
(Region C Water Planning Group, 2010).

In the 2006 Region C Water Plan, the projected total water demands for Region C included water
conservation savings of 11 percent of total water demand for the region by 2060. Municipal measures
were categorized based on potential for water savings, opinions of probable cost, and likelihood of
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implementation. The basic package, recommended for every WUG in Region C, included the following
measures:

Low flow plumbing fixtures (included in water demand projections)
Public and school education

Water use reduction due to increasing water prices

Water system audit, leak detection and repair, and pressure control
Federal residential clothes washing machine standards

In addition, for 129 of the 271 WUGs in Region C, the Planning Group recommended the following
extended package of measures:

Water conservation pricing structure

Water waste prohibition

Coin-operated clothes washer rebate

Residential water audit

Industrial, commercial, and institutional (ICI) general rebate

ICI water audit, water waste reduction, and site-specific conservation program

Non-municipal measures include estimated conservation savings from efficient new steam electric power
plant savings and manufacturing and irrigation rebates. In addition, the 2006 Region C Plan called for
assessing the effectiveness and applicability of specific water conservation measures in Region C during
the next five years, as well as encouraging state funding for research on the effectiveness of water
conservation programs and for support of education programs.

In 2007, the Texas Water Conservation Advisory Council replaced the Water Conservation
Implementation Task Force. In December 2008, the Advisory Council published A Report on Progress of
Water Conservation in Texas, which included a number of recommendations regarding water
conservation and regional water planning (WCAC, 2008). In other water conservation-related
developments, the TWDB has revised its water planning guidelines since the 2006 round of regional
water planning. Based on updated legislation, TWDB now requires that:

¢ Retail public utilities with populations greater than 20,000 implement a landscape irrigation
permitting, inspection and enforcement program under HB 1656;

o Retail public utilities with more than 3,300 connections submit a water conservation plan under
Texas Water Code §13.146;

e The TWDB review each water conservation plan and annual report to determine compliance with
minimum requirements and submission deadlines under Texas Water Code §16.402.

Furthermore, legislation enacted in 2009 requires toilets purchased after January 1, 2014 to have a
maximum flush volume of 1.28 gallons per flush, replacing the existing 1.6 gallons per flush maximum
rate defined in the Water Saving Performance Standards for Plumbing Act.

Region C’s water providers and water users have made substantial efforts to conserve water. Regional
coordination is one tool that has been utilized by wholesale water providers in the region. The NTMWD,
Dallas Water Utilities and Tarrant Regional Water District jointly sponsor the annual North Texas
Regional Water Conservation Symposium. Outdoor water conservation practices, such as time of day
watering restrictions, have become part of local ordinances in Fort Worth, Dallas, the majority of the
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NTMWD Member Cities and Customers and the majority of the other cities in the North Texas region.
Cities and water utilities have begun allocating conservation staff and budgeting dollars as part of their
full time water management strategies. These individual conservation efforts are part of the ongoing
Region C effort to promote conservation as a permanent, valuable water management strategy (Region C
Water Planning Group, 2010).

The 2011 Region C Water Plan reaffirms the Region’s commitment to conservation and reuse. TWDB
now mandates that each regional water planning group evaluate all water management strategies that it
determines to be potentially feasible, including water conservation practices, reuse of treated wastewater
effluent, and drought management measures. In response, the Region C Water Planning Group decided to
incorporate water management strategies involving both water conservation and reuse of treated

wastewater effluent as major components of the long-term water supply for Region C, to encourage
planning and implementation of water conservation and reuse projects, and to monitor legislation and
regulatory actions related to water conservation and reuse.

Table 2-3 summarizes the effect of recommended conservation and reuse measures on municipal water
use in Region from 2010 to 2060.

Table 2-3. Projected municipal per capita water use in Region C

Projections
Basic Data 2010 2020 2030 2040 2050 2060
Population 6,670,493 | 7,071,728 | 9,171,650 | 10,399,038 | 11,645,686 | 13,045,592
Municipal Demand without Low 1,568,999 | 1,898,716 | 2,162,241 | 2,428,587 | 2,735,232 | 3,098,539
Flow Plumbing (Acre-feet)
Municipal Demand with Low Flow | -y c/6 570 | 1833671 | 2,087,507 | 2344115 | 2612176 | 2924157
Plumbing (Acre-feet)
1.28 gpf plumbing savings 0 4,077 12,019 20,595 28,925 36,819
Recommended Municipal Water 46,690 | 106,835 | 151586 | 192,720 | 235718 284,916
Conservation (Acre-feet)
Current Municipal Reuse 203954 | 246490 | 289,975 | 312,972 | 321,385 336,062
(Acre-feet)
Recommended Municipal Reuse 1,937 | 257,036 | 275628 | 276,688 | 292530 | 300,574
(Acre-feet)
Per Capita Use (Gallons per
Capita per Day)
No Conservation or Reuse 210 213 210 208 210 212
With All Plumbing Codes 207 205 202 199 108 108
With Plumbing Code and 201 193 187 183 180 178
Recommended Conservation
With Recommended Conservation 173 137 132 132 133 135
and Reuse
Normal-Year Use (Assumed 12
Percent Lower than Dry-Year) 155 122 118 118 119 120

Source: Table 6.8; Region C Water Planning Group, 2010

TCEQ requires water conservation plans for all large municipal, industrial, and mining water users in the
state. NTMWD prepared its first Water Conservation Plan in 1997. Since that time, NTMWD has
amended its Water Conservation Plan to the current Water Conservation and Drought Contingency and

Water Emergency Response Plan, March 2008(Plan) (NTMWD, 2008). As emphasized in this Plan, “as
a wholesale water supplier, NTMWD does not control the water use of its Member Cities and Customers
and does not have a direct relationship with the retail customers who are the ultimate consumers of the
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water.” Thus, to some extent, thorough and diligent implementation of conservation measures by, for
example, residential water consumers, is beyond NTMWD’s direct influence. However, NTMWD does
control the operation of its water supply, treatment, and delivery system and can thus take direct action to
maximize its efficiency.

In areas under its direct control, NTMWD has adopted the following goals for water conservation and
efficiency:

o Keep the level of unaccounted water in the system below five percent.
e Maintain universal metering of customers, meter calibration, and meter replacement and repair.
e Maintain a program of leak detection and repair.

e Continue to utilize wastewater reuse as a major source of water supply. Seek TCEQ
authorization for additional reuse to increase the efficiency of the NTMWD water supply system.

e Continue to recycle wash water from NTMWD water treatment plants.
e Continue to implement other in-house water conservation efforts.

¢ Raise public awareness of water conservation and encourage responsible public behavior by a
public education program (NTMWD, 2008).

The Water Conservation and Drought Contingency and Water Emergency Response Plan also specifies
that as a wholesale provider, NTMWD will continue to assist its Member Cities and Customers in the
development of their own water conservation programs. NTMWD has developed a Model Water
Conservation Plan for NTMWD Member Cities and Customers, as well as a Model Drought Contingency
and Water Emergency Response Plan for NTMWD Member Cities and Customers that its Member Cities
and Customers can use to develop their own plans. As part of the model water conservation plan,
NTMWD requires its Member Cities and Customers to provide annual water conservation reports to the
NTMWD. NTMWD reviews these reports and compile the information as part of its own annual
conservation report, which will be used to manage NTMWD’s water conservation program (NTMWD,
2008).

Section 1.5.6.2 in Chapter 1 contains an extensive, up-to-date discussion on water conservation programs,
projects and measures specific to the NTMWD.

2.3.3.2 Water Reuse

NTMWD is also implementing water reuse strategies to help meet its water needs; indeed its reuse
program is the largest of any wholesale water provider in Texas. NTMWD’s East Fork Raw Water
Supply Project, described in Chapter 1, began operation in 2009, diverting return flows to Lake Lavon for
subsequent reuse. This project diverts return flows from the East Fork of the Trinity River to a
constructed wetland for polishing treatment and ultimately returns this water to Lake Lavon. The water
right for the project authorizes diversions up to 157,393 acre-feet per year, as return flows increase and
become available. NTMWD is planning on using 102,000 acre-feet per year by 2060 based on available
wastewater flows (Freese and Nichols, et al., 2010).
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Dallas Water Utilities and NTMWD have entered into an agreement which would permit NTMWD to
exchange return flows from its WWTPs discharging into Lake Ray Hubbard for Dallas return flows
discharged to the main stem of the Trinity River. Under this agreement, Dallas will obtain the right to
divert NTMWD return flows from Lake Ray Hubbard and will pump an equal amount of flow from the
main stem of the Trinity River to the NTMWD East Fork Water Supply Project wetland for use by
NTMWD. Furthermore, once water rights for EIm Fork return flows (from NTMWD WWTPs
discharging to Lake Lewisville) have been secured by NTMWD, it will support Dallas Water Utilities’
efforts to secure bed and banks transport, and storage and diversion rights for the EIm Fork return flows.
In exchange, Dallas will pump a quantity equal to NTMWD’s discharge of its future EIm Fork return
flows to the East Fork Water Supply Project wetland for use by NTMWD (Freese and Nichols, et al.,
2010).

Overall, by 2060, NTMWD is projected to have added 176,577 acre-feet of water per year to its supplies
from implementing its own reuse projects.

In sum then, conservation provided 5,180 acre-feet of NTMWD’s total water supplies in 2010, and is
projected to supply 80,398 acre-feet in 2060 (Region C Water Planning Group, 2010). Combined
conservation and reuse totaled 109,729 acre-feet in 2010 and is predicted to reach 257,039 acre-feet in
2060. Combined conservation and reuse would constitute approximately 31% of the projected total water
demand of 789,676 acre-feet in 2060.

2.3.3.3 Combined Contribution of Conservation and Reuse

Expanded conservation and reuse are integral strategies in NTMWD’s ability to meet projected water
demands by 2060. However, in and of themselves, intensified conservation and reuse are insufficient to
provide enough water to meet the projected demand from the doubling of population that NTMWD’s
service area is projected to undergo between 2010 and 2060 (see Chapter 1, Section 1.5.2). Table 1-7
shows that the projected remaining net need (projected net need minus conservation and reuse strategies
recommended by the Region C Water Planning Group) as 64,498 AFY in 2020, growing to 287,809 AFY
in 2060. Conservation and reuse do not obviate the need for the LBCR, but rather complement it.
Conservation and reuse strategies and the LBCR are all part of the portfolio or suite of strategies
recommended to meet the rapidly rising demand for municipal water supplies in the region as it continues
to develop, and as outlying rural areas are gradually built up into urban and suburban land uses.

2.3.4 Alternatives Implemented Instead of LBCR

Each of the alternatives listed and described in this section is evaluated according to the following set of
criteria:

e Environmental impacts — relative general impacts to water and biological resources as well as to
the human environment

e Carbon footprint — Long-term energy consumption and related carbon dioxide emissions from
transporting (pumping) water from the new supply source to NTMWD’s service area or treatment
plant

o Water quality — Key water quality parameters; lower quality raw water would entail greater
treatment costs
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e Purpose and Need/Adequacy of supply — relative comparison of the water supply that would be
added with that which would be supplied by LBCR; does the alternative meet the fundamental
purpose and need?

e Economic cost — relative cost to NTMWD and water users of developing the alternative

o Reliability and availability — whether or not the alternative is fully available or is encumbered or
compromised in some manner

o Time to implementation — could the alternative be developed within the time frame in which
NTMWD needs the water

o Need for partners — could NTMWD develop the water source by itself or would it need to team
up with partners

2.3.4.1 Supply from New (Undeveloped) Reservoirs

All of the potential alternatives to the proposed action reviewed in this section would entail discharges of
dredged or fill material into waters of the United States. Thus, to one extent or another, each would
replicate impacts associated with the LBCR on Waters of the U.S. including wetlands, other natural
habitats such as bottomland hardwood forests, and hydrology. In addition, a new Texas state water right
would need to be obtained for any new dam, reservoir, and water diversion. Under Texas state law,
surface water is granted under a priority system, “first in time, first in right.” This priority system is a
factor in determining the magnitude of prospective yields available from any given project. It is why the
yields of projects in the Sulphur River basin, for example, can vary depending on when they are
permitted.

Downsized (Smaller) Version of LBCR Project

At the request of the USACE Tulsa District, and in the interest of investigating alternatives that might
result in reduced impacts to waters of the U.S. and to the environment more generally, FNI evaluated the
potential yield and impacts of a reduced size reservoir at the same location on Bois d’Arc Creek as the
proposed LBCR project (Kiel, 2015).

This smaller reservoir would have a conservation pool elevation at elevation 514 ft. msl and would result
in a storage capacity of 126,800 AF and a surface area of approximately 8,250 acres, roughly half the
acreage of the Proposed Action. The footprint of the dam is assumed to be similar in size to the Proposed
Action and at the same location. There would be a small reduction in dam height and corresponding
footprint, but the dam would still need to be able to pass the Probable Maximum Flood (PMF) without
breaching. Based on engineering judgment, it is assumed that the dam footprint would be about 90
percent of the proposed LBCR project. Therefore, the limit of construction is estimated at 8,740 acres,
again, approximately half that of LBCR (the Proposed Action). The firm yield of this downscaled version
of the LBCR would be approximately 83,700 AFY of supply, or about 66 percent or two-thirds that of the
126,200 AFY of the Proposed Action (Kiel, 2015).

The potential impact to waters of the U.S. of this smaller project is estimated at approximately 3,600
acres. Most of the wetlands and forested wetlands occur at the lowest elevations, which lie along the river
banks, and these areas would be impacted first as the lake fills. Additional impacts occur to streams
would occur as the prospective lake reached its capacity.
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It is estimated that water could be available from this smaller Lower Bois d’Arc Creek Reservoir by 2022.
This time frame would allow for design modification and amendments to the NTMWD water right
application to TCEQ. The TCEQ’s technical review of the smaller project and of changes to the proposed
project mitigation would probably be required, and the contested case hearing currently scheduled for
2015 could be delayed by up to a year or more due to the change in project size and yield and the need to
evaluate and review these (Kiel, 2015).

The cost of this downsized project would be about the same as the Proposed Action, since all of the same
elements would be required, and “economies of scale” foregone. Cost savings of 10 percent would likely
apply to the dam and raw water transmission infrastructure. Land acquisition costs are assumed to be
about 70 percent of the land costs for the Proposed Action. NTMWD would still have to acquire
sufficient lands for a 100-year flood event and flood easement for a 500-year event. Under these
assumptions, the unit cost for water from a smaller-footprint dam and reservoir that would provide less
water would be about 25 percent higher than for the LBCR project.

The main disadvantage of this smaller-scale alternative is the amount and reliability of water supply
during drought. Because of its smaller capacity, the reservoir would fluctuate considerably and this
fluctuation in storage, water level, and shoreline could impact both water quality and aquatic habitats.
Storage in the smaller reservoir would be below 50,000 AF about 10 percent of the time. In contrast, the
proposed LBCR is below 50,000 acre-feet of storage only three percent of the time (Kiel, 2015).

Evaluation according to listed criteria

e Environmental impacts — Overall environmental impacts and impacts to waters of the U.S. from
this particular downsized Lower Bois d’Arc Creek Reservoir would be less than those from the
Proposed Action — roughly half. There would be fewer impacts to bottomland hardwood forests
and other valuable natural habitats, as well as generally lower agricultural and rural impacts.

e  Carbon footprint — Per unit of water delivered to NTMWD’s water supply system, long-term
energy/electricity consumption and related carbon dioxide emissions from pumping water from a
smaller reservoir to the North WTP would be the same as for the Proposed Action.

o Water quality — Water quality would be the same as for the Proposed Action.

e Purpose and Need/Adequacy of supply — The firm yield of this smaller version of the LBCR
would be approximately 83,700 AFY, or about 66 percent that of the Proposed Action. This
project would only partially meet the expressed Purpose and Need of the Proposed Action,
necessitating one or more additional projects elsewhere to make up the difference.

e Economic cost — Because of foregone economies of scale, relative unit cost for water under this
potential alternative is estimated to be 25 percent higher than for the Proposed Action.

e Reliability and availability — While this alternative is no less available or more encumbered than
the Proposed Action, in times of drought it would be less reliable due to its reduced storage.

o Time to implementation — It is estimated that this project could deliver water by 2022, slightly
longer than for the Proposed Action because of the need for technical re-evaluation and review by
engineers, planners, biologists, and regulators.

o Need for partners — No additional partners would be needed.
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In sum, taking into account the stated purpose and need of the proposed LBCR — to provide water
supplies to meet the growing water needs of NTMWD beginning in 2020 and continuing on through 2030
and beyond, when increased water demands will require NTMWD to develop water supplies in addition
to the proposed LBCR - this smaller, downsized version of LBCR is not a reasonable or practicable
alternative to address the underlying long-term need for the project. NTMWD is predicted to need nearly
110,000 AFY of additional water supply by 2030 and nearly 288,000 AFY of supply by 2060. The
smaller LBCR does not provide sufficient supplies to meet NTMWD’s needs and it underutilizes a
potential water resource as well. If this alternative were to be implemented, NTMWD would still be
forced to develop additional water supplies now and in the future. Thus, developing a smaller-scale
project was dismissed from more detailed consideration in this EIS.

Upper Bois d’Arc Creek Reservoir

Other potential dam site locations on Bois d’Arc Creek have been considered in previous studies. Most of
these sites were studied as potential flood measures to reduce flooding along Bois d’Arc Creek and in the
City of Bonham. An Upper Bois d’Arc Creek reservoir site was studied by the USACE in 1968, and
subsequently reviewed again by the USACE in 2000 (USACE, 1968 and USACE, 2000). The proposed
Upper Bois d’Arc Creek Reservoir would be located about 3.5 miles south of the City of Bonham. It
would have a controlled drainage area of 108 square miles, which is about one third of the drainage area
of the proposed action. The proposed reservoir would have a total storage of 137,500 acre-feet, with
82,040 acre-feet dedicated to water supply. Based on the USACE analyses, the Upper Bois d’Arc Creek
reservoir would provide flood protection for the 50-year storm event and 24 MGD of water supply
(approximately 27,000 AFY).

Evaluation according to listed criteria

e Environmental impacts — Likely to be less than LBCR due to its smaller scale.

e Carbon footprint — Comparable to or slightly less than LBCR.

o  Water quality — Unknown.

e Purpose and Need/Adequacy of supply — The Upper Bois d’Arc Creek Alternative would yield
only about 20 percent of the water that could be diverted from LBCR, insufficient to meet
NTMWD’s needs.

e Economic cost — Unknown.

e Reliability and availability — Unknown.

o Time to implementation — Due to the need for detailed engineering and environmental studies, it
is unlikely this alternative could be developed in time to meet NTMWD’s near and mid-term
needs.

o Need for partners — Probably not needed.

In sum, due to the smaller drainage area and smaller storage in the reservoir, this alternative cannot
provide the amount of water supply needed for the project; it other words, it would not meet the purpose
and need for the project. This project site was not considered in the state water planning process. A
reservoir site located upstream (south) of the City of Bonham is thus not a practicable alternative to the
proposed project.
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Marvin Nichols Reservoir Alternative

Located on the Sulphur River in Red River and Titus counties, the undeveloped Marvin Nichols
Reservoir site (Figure 2-19) is a recommended strategy in the 2011 Region C Water Plan for the
NTMWD, the Tarrant Regional Water District (TRWD), and the Upper Trinity Regional Water District
(UTRWD). Marvin Nichols Reservoir was also a recommended project in the 2001 Region C Water Plan
and the 2006 Region C Water Plan. According to preliminary engineering analysis, this project would
provide a large source of additional supply for the North Texas region at a relatively low cost. Marvin
Nichols Reservoir would also be an alternative supply source for Dallas Water Utilities and the City of
Irving. The total yield of Marvin Nichols Reservoir is estimated at 612,300 AFY, assuming that Lake
Ralph Hall is senior to Marvin Nichols Reservoir and that Marvin Nichols Reservoir is operated as a
system with Wright Patman Lake. The division of the 489,840 AFY assumed to be available to Region C
from the reservoir in the recommended strategy is:

e 280,000 AFY for TRWD
e 174,840 AFY for NTMWD
e 35,000 AFY for UTRWD

PROPOSED
MARVIN NICHOLS IA
RESERVOIR
(328 ft-msl)

Figure 2-19. Location map of the recommended Marvin Nichols Reservoir
Source: TWDB, 2008

The delivery system from Marvin Nichols Reservoir (which accounts for three-quarters of the total cost of
the project) will eventually be developed in phases. Phase 1 would be developed by 2030 and would
include the reservoir and the initial pipelines and pump stations. Phase 2, planned for 2050, includes
parallel pipelines and additional pump stations to deliver the remainder of the supply from the project
(Region C Water Planning Group, 2010).
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At the recommended conservation pool elevation of 328 feet MSL, it would inundate approximately
67,400 acres, in comparison with 16,641 acres for LBCR. The U.S. Fish and Wildlife Service has
classified some of the Marvin Nichols acreage as Priority 1 bottomland hardwoods, their highest quality
rating (USFWS, 1985). Approximately 39 percent of the reservoir site is classified as bottomland
hardwood forest, 20 percent upland deciduous forest, 19 percent grasslands, and nine percent marsh
(TWDB, 2008; Table 2-4). Additional studies would be needed to ascertain the quality and extent of
these habitats (Freese and Nichols, 2008a).

The Marvin Nichols Reservoir would provide substantial amounts of new water supply to the North
Texas region at a relatively low cost. However, due to its size alone, the development of this reservoir
would likely entail greater environmental impacts than the proposed LBCR. The area that would be
inundated by Marvin Nichols Reservoir is more than four times the inundation area of the LBCR, with
comparably greater impacts on natural habitats. With regard to the two most high quality habitat types —
wetlands and bottomland hardwood forests — initial estimates of impacted wetlands and bottomland
hardwoods for this alternative are considerably greater than the acreage determined for the proposed
action (TWDB, 2008; Freese and Nichols, 2008a).

Table 2-4. Acreage and percent landcover for recommended Marvin Nichols Reservoir

Landcover Classification Acreage® Percent
Bottomland hardwood forest 26,309 39.2%
Marsh 6,259 9.3%
Seasonally flooded shrubland 1,198 1.8%
Swamp 565 0.8%
Evergreen forest 27 0.0%
Upland deciduous forest 13,667 20.4%
Grassland 13,069 19.5%
Shrubland 1,027 1.5%
Agricultural land 3,169 4.7%
Urban/developed land 8 0.0%
Open water 1,847 2.8%
Total 67,145 100.0%

Acreage based on approximate GIS coverage rather than calculated
elevation-area-capacity relationship; Source: TWDB, 2008

Other possible adverse impacts from this large construction project with permanent effects, while not
investigated specifically, would likely include impacts to threatened and endangered species, air and
noise, agriculture, cultural resources, transportation, utilities, and infrastructure. Both adverse and
beneficial impacts would probably occur to existing recreation resources and socioeconomics, with
beneficial impacts in these two areas likely outweighing adverse effects.

Development of the Marvin Nichols Reservoir would also require multiple participants to effectively
achieve the cost benefits and full utilization of the available supply. Consequently, the timing for this
strategy is dependent upon the needs of the other participants. Furthermore, due to the permitting
requirements and current opposition to this project, it is highly unlikely that this reservoir site could be
permitted and developed by 2020 as an alternative to the LBCR.
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Evaluation according to listed criteria

o Environmental impacts — Overall environmental impacts of Marvin Nichols Reservoir would be
greater than LBCR, particularly because of elimination of bottomland hardwood forests and other
valuable natural habitats, as well as generally high agricultural and rural impacts.

e Carbon footprint — Long-term energy/electricity consumption and related carbon dioxide
emissions from pumping water from Marvin Nichols Reservoir to the NTMWD service area
would be greater than for LBCR due to the greater distance.

o Water quality — Key water quality parameters are rated as medium by the Region C Water
Planning Group (2010).

e Purpose and Need/Adeguacy of supply — The share of water allocated to NTMWD is expected to
be 174,840 AFY, or 39 percent more than LBCR’s firm yield of LBCR 126,200 AFY.

e Economic cost — The relative unit cost of Marvin Nichols Reservoir is slightly higher than LBCR,
but still under $1.50 per thousand gallons (Figure 2-25).

¢ Reliability and availability — Reliability is rated as high by the Region C Water Planning Group
(2010). According to the 2012 State Water Plan, the North East Texas Regional Water Planning
Area (Region D) opposes Lake Marvin Nichols (TWDB, 2012).

o Time to implementation — Regional and state water planners see Marvin Nichols Reservoir as a
long-term project, with development of Phase 1 by 2030 and Phase 2 by 2050. This would not
meet NTMWD’s near- and medium-term needs for water supply.

e Need for partners - NTMWD would need to partner with TRWD, UTRWD , DWU and perhaps
Irvine to develop this water source; would necessitate more complex arrangements than LBCR.

In sum, taking into account these various considerations, the Marvin Nichols Reservoir would be unable
to meet the NTMWD’s projected water shortages over the coming 10 to 20 years. It is not a practicable
or preferred alternative to the proposed action because: 1) in all probability it would generate greater
environmental impacts, and 2) it cannot be implemented within the time frame required to satisfy the
stated purpose and need of this project.

George Parkhouse South Lake Alternative

George Parkhouse Lake (South), also known as Parkhouse 1, is a potential reservoir located on the South
Sulphur River in Hopkins and Delta Counties, approximately 18 miles southeast of the City of Sulphur
Springs (Figure 2-20). If constructed, it would be immediately downstream from Jim Chapman Lake and
would yield 122,000 acre-feet per year, of which 80 percent would be available for NTMWD. With a
conservation pool elevation of 401 ft. MSL, George Parkhouse Lake (South) would inundate
approximately 29,000 acres and store 652,000 acre-feet. The reservoir would have a total drainage area
of 654 square miles, of which 479 square miles are above Jim Chapman Lake (TWDB, 2008).

The yield of George Parkhouse Lake (South) would be reduced substantially by the development of
Marvin Nichols Reservoir (Region C Water Planning Group, 2010). Yield studies conducted as part of
the Reservoir Site Protection Studies indicate the yield of this lake would be reduced by 60 percent, to
48,400 acre-feet per year, if constructed after Marvin Nichols (HDR et al, 2007).
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Figure 2-20. Location map of the George Parkhouse (South) Lake
Source: TWDB, 2008

The upper edge of the lake, as currently configured, would abut the dam for Jim Chapman Lake and over
fifty percent of the land impacted would be bottomland hardwood forest or marsh (HDR et al, 2007). The
reservoir site is situated some distance upstream of a Priority 1 bottomland hardwood preservation site
identified as Sulphur River Bottoms West (USFWS, 1985). Table 2-5 summarizes existing landcover for
the Parkhouse Lake (South) as reported in the Reservoir Site Protection Study. Landcover on the
reservoir site is dominated by contiguous bottomland hardwood forest (37 percent), along with sizeable
areas of grassland (16 percent), marsh (16 percent), and agricultural land (16 percent) (TWDB, 2008).

Table 2-5. Acreage and percent landcover for the George Parkhouse (South) Lake

Landcover Classification Acreage® Percent
Bottomland hardwood forest 10,379 36.8%
Marsh 4,566 16.2%
Seasonally flooded shrubland 584 2.1%
Swamp 83 0.3%
Upland deciduous forest 2,428 8.6%
Grassland 4,611 16.4%
Shrubland 211 0.7%
Agricultural land 4,470 15.9%
Urban/developed land 5 0.0%
Open water 848 3.0%
Total 28,185 100.0%

Acreage based on approximate GIS coverage rather than calculated
elevation-area-capacity relationship; Source: TWDB, 2008
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Other possible adverse impacts from this large dam and reservoir construction project, while not
specifically examined, would likely include impacts to both federal and state threatened and endangered
species, downstream hydrology, air and noise, agriculture, cultural resources, transportation, utilities, and
infrastructure. Both adverse and beneficial impacts would probably occur to existing recreation resources
and socioeconomics, with beneficial impacts in these two areas likely outweighing adverse effects.

Evaluation according to listed criteria

o Environmental impacts — Overall environmental impacts of George Parkhouse Lake (South)
would be somewhat greater than LBCR. This reservoir would inundate an area 70 percent larger
than LBCR, consisting mostly of bottomland hardwood forest, other natural habitats, and
agricultural lands. The Region C Water Planning Group (2010) rates its environmental and
agricultural/rural impacts as medium high and other natural resources impacts as medium.

e Carbon footprint — Long-term energy/electricity consumption and related carbon dioxide
emissions from pumping water from George Parkhouse Lake (South) to the NTMWD service
area would be roughly comparable to LBCR due to similar distance.

o  Water quality — Key water quality parameters are rated as low by the Region C Water Planning
Group (2010).

e Purpose and Need/Adequacy of supply — Water diversions to NTMWD would be approximately
80 percent that of the LBCR. However, if the Marvin Nichols Reservoir were to be constructed
first, the supply available to NTMWD would only be about 38 percent that of LBCR.

e Economic cost — The relative unit cost of George Parkhouse Lake (South) is estimated to be about
25 percent higher than LBCR (Figure 2-25).

¢ Reliability and availability — Reliability is rated as high by the Region C Water Planning Group
(2010), but George Parkhouse Lake (South) is not a recommended water management strategy for
any Region C water supplier (Region C Water Planning Group, 2010)

e Time to implementation — Due to the need for detailed engineering and environmental studies,
new water rights and interbasin transfer permits (IBTs), it is unlikely this alternative could be
developed in time to meet NTMWD’s near and mid-term needs.

e Need for partners — George Parkhouse Lake (South) is listed as an alternative strategy for Dallas
Water Utilities, NTMWD, UTRW D, and the City of Irving.

In sum, the proposed George Parkhouse Lake (South) is not a practicable alternative to the LBCR due to
the uncertain reliability of supply with the development of other reservoirs in the river basin and the
environmental impacts. Since the Marvin Nichols Reservoir is part of the NTMWD’s long range water
supply plan, it would not make sense to develop George Parkhouse (South) Lake. Furthermore, its
estimated firm yield of 122,000 AFY, of which only 80% (or 98,000 AFY) would be available for
NTMWD, is less than LBCR’s firm yield of 126,200 AFY. This alternative would impact more land
area, and larger areas of bottomland hardwood forest, marsh, and wetlands than would LBCR, as seen in
Table 3-15. It also has a higher cost per thousand gallons of water yielded.
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George Parkhouse North Lake Alternative

George Parkhouse Lake (North), also known as Parkhouse 1, is a potential reservoir located on the North
Sulphur River in Lamar and Delta Counties, about 15 miles southeast of the City of Paris (Figure 2-21).
At a proposed conservation elevation of 410.0 ft MSL, the reservoir would store 330,871 acre-feet of
water and inundate 14,387 acres. The firm yield would be 144,300 AFY (with 80 percent of the yield —
or 115,440 AFY available for NTMWD), but its yield would be significantly reduced by the development
of Lake Ralph Hall and/or Marvin Nichols Reservoir. A sensitivity study of the reservoir yield found that
the yield of George Parkhouse North could range from 32,100 AFY (assuming both reservoirs are
constructed prior to George Parkhouse North) to 117,400 AFY assuming only Lake Ralph Hall is
constructed prior to George Parkhouse North (HDR et al., 2007).
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Figure 2-21. Location map of the George Parkhouse (North) Lake
Source: TWDB, 2008
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This reservoir site is located upstream of a designated Priority 1 bottomland hardwood preservation site
known as Sulphur River Bottoms West. It would inundate approximately 14,400 acres of land at
conservation storage capacity. Table 2-6 summarizes existing landcover for the George Parkhouse North
Lake site as determined by the TPWD. Landcover is dominated by grassland (49 percent), with sizeable
areas of upland deciduous forest (26 percent) and agricultural land (16 percent). Only about 1.4 percent
(208 acres) of this site is classified as bottomland hardwood forest (TWDB, 2008).
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Table 2-6. Acreage and percent landcover for the George Parkhouse (North) Lake

Landcover Classification Acreage® Percent
Bottomland hardwood forest 208 1.4%
Seasonally flooded shrubland 170 1.1%
Swamp 31 0.2%
Evergreen forest 9 0.0%
Upland deciduous forest 4,003 26.0%
Grassland 7,605 49.5%
Shrubland 672 4.4%
Agricultural land 2,424 15.8%
Urban/developed land 45 0.3%
Open water 200 1.3%
Total 15,367 100.0%

Acreage based on approximate GIS coverage rather than calculated
elevation-area-capacity relationship; Source: TWDB, 2008

Evaluation according to listed criteria

e Environmental impacts — Overall environmental impacts of George Parkhouse Lake (North)
would be less than LBCR, due to a smaller area of inundation and less bottomland hardwood
forest impacted. The Region C Water Planning Group (2010) rates its environmental and
agricultural/rural impacts as medium high and other natural resources impacts as medium.

e Carbon footprint — Long-term energy/electricity consumption and related carbon dioxide
emissions from pumping water from George Parkhouse Lake (North) to the NTMWD service
area would roughly comparable LBCR due to similar distance.

o Water quality — Key water quality parameters are rated as low by the Region C Water Planning
Group (2010).

e Purpose and Need/Adequacy of supply — While the firm yield of George Parkhouse Lake (North)
is greater than LBCR’s firm yield, only 80 percent would be available to NTMWD, slightly less
than what could be diverted from LBCR. Moreover, its yield would be greatly reduced if either
Lake Ralph Hall or Marvin Nichols Reservoir, both of which have higher priority, were to be
developed.

e Economic cost — The relative unit cost of George Parkhouse Lake (North) is estimated to be about
the same as that of LBCR (Figure 2-25).

o Reliability and availability — Reliability is rated as high by the Region C Water Planning Group
(2010), but George Parkhouse Lake (North) is not a recommended water management strategy for
any Region C water supplier (Region C Water Planning Group, 2010)

o Time to implementation — Due to the need for detailed engineering and environmental studies,
new water rights and IBTSs, it is unlikely that George Parkhouse Lake (North) could be developed
in time to meet NTMWD’s near and mid-term needs.

o Need for partners — George Parkhouse Lake (North) is listed as an alternative strategy for Dallas
Water Utilities, NTMWD, UTRW D, and the City of Irving.
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In sum, while this alternative would likely impact less bottomland hardwood forest and wetlands than the
LBCR, and its cost per acre-foot of water delivered compares favorably ($131 versus $133 for LBCR), it
is not a practicable alternative to Lower Bois d’Arc Creek Reservoir due to the uncertainty of the reliable
supply, given the highly probable development of other reservoirs in the river basin which would
constrain its yield. For instance, Lake Ralph Hall is currently under permit evaluation so it is somewhat
more likely it could be constructed in the near future.

Other New Reservoirs

Several other proposed reservoirs in the region were recommended or considered in the 2012 Texas State
Water Plan, but are not considered feasible for NTMWD because of commitments to other users. These
other proposed reservoirs included Lake Fastrill, Lake Columbia, Lake Tehuacana, and Lake Ralph Hall.
Water from proposed Lake Fastrill was already committed to Dallas, but now it is no longer a viable
reservoir site because USFWS has designated a wildlife refuge within the footprint; much of the water
from proposed Lake Columbia is already committed to users in the Neches River Basin; proposed Lake
Tehuacana is located adjacent to Richland- Chambers Reservoir, and would be used and operated by the
Tarrant Regional Water District. Lake Ralph Hall (for which a separate EIS is now under preparation by
the Fort Worth District of the USACE) would be developed and used by the Upper Trinity Regional
Water District.

2.3.4.2 Transporting Water From Existing Reservoirs

This section examines the potential for augmenting NTMWD’s water supplies by using or modifying
existing impoundments rather than constructing entirely new ones from scratch. This may be
accomplished in several ways: 1) building new pipelines or enlarging existing ones, 2) increasing the
height of dams and thus the size, storage capacity, and firm yield of the reservoirs behind them, 3)
reallocating a portion of a reservoir’s flood storage to water supply storage.

Lake Lavon Alternative

Lake Lavon, owned and operated by the USACE, is located in the Trinity River Basin near the town of
Wylie and the headquarters and main water treatment plant of the NTMWD. At present, Lake Lavon is
permitted for 443,800 AF of storage for water supply and 118,680 AFY of diversions. At the current
conservation pool elevation (492 ft. msl), there is also approximately 275,600 AF of flood storage. If the
water conservation pool elevation were to be raised by five feet to elevation 497 ft. msl, there would be an
estimated 115,649 AF of additional storage available for water supply (Kiel, 2014b).

To use this additional water, NTMWD would need to obtain a Texas water right. Using the Trinity River
WAM, the amount of water that could be permitted for diversion from Lake Lavon under this reallocation
alternative is estimated at 7,200 AFY, which does not represent a significant increase in water supply for
NTMWD. Furthermore, under the Texas system of prior appropriation for surface water rights, nearly all
of the water in the Trinity River Basin is: a) appropriated to existing water rights holders, or b)
committed to environmental flows. A new water right accorded to NTMWD to divert additional water
from Lake Lavon would be the most junior in priority. Thus, if a drought worse than the drought of
record were to occur, this water right would be affected prior to senior water rights.

Adding to the complexity of this alternative, since it is a USACE project, an Act of the U.S. Congress
would be required to reallocate flood storage that exceeds 50,000 AF. This scenario — at 115,649 AF —
would necessitate such an action, and its approval is doubtful. Lake Lavon is located in a developed area
next to Wylie. Conversion of some share of the reservoir’s flood storage to water supply would reduce
the flood protection that Lake Lavon now provides for local residents, businesses, and facilities,
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increasing the risk of flooding. Such a loss would need to be mitigated before an approval could be
issued.

Evaluation according to listed criteria
e Environmental impacts — Fewer impacts on habitat than LBCR because it is an existing facility.

There are risks to surrounding residents associated with potential diminished flood control
capacity during wet periods.

o Carbon footprint —Per unit of water delivered, less than LBCR due to its proximity to the Wylie
water treatment plant.

o Water quality — Adequate.

e Purpose and Need/Adequacy of supply — Reallocation of flood storage in Lake Lavon would
provide only about five percent (1/20") of the yield of the LBCR, insufficient to meet NTMWD’s
needs.

e Economic cost — Unknown, but much less than LBCR.

¢ Reliability and availability — As indicated above, any water right issued by Texas would be junior
in priority, and thus vulnerable to disruption during severe droughts.

e Time to implementation —This alternative could not be implemented within the timeframe during
which the water is needed by NTMWD. To receive Congressional approval, conduct the
necessary engineering and environmental studies, and obtain a Texas water right could take 10-15
years, even assuming authorization is received from Congress.

e Need for partners — Not needed.

In sum, reallocating flood storage to water supply in Lake Lavon is not a viable alternative to the LCBCR.
It would only provide about five percent of LBCR’s yield. It cannot be implemented within the
timeframe needed for the water. It entails risks associated with the reliability of this supply during
drought as well as risks to residents from a potential reduction in flood control capacity during storm
events.

Lake Jim Chapman Alternative

Lake Jim Chapman (also known as Cooper Lake), owned and operated by the USACE for both water
supply and flood control, is situated in the Sulphur River Basin in Hopkins County. It is a current water
source for NTMWD, City of Irving, UTRWD, and the Sulphur River Municipal Water District. At
present, the reservoir is permitted for 273,000 AFY for water supply. At its current conservation storage,
the permitted total diversion from Lake Jim Chapman is 146,520 AFY. Of this amount, NTMWD’s water
right is 54,000 AFY (Kiel, 2014b).

The flood pool of Lake Chapman is between elevations 440 and 446.2 feet NGVD (National Geodetic
Vertical Datum). This storage has a volume of 130,000 AF and a footprint of 4,905 acres. If the entire
volume of the flood storage pool were reallocated to conservation storage (water supply), the additional
amount of water that could be diverted from Lake Chapman would be almost 25,000 AFY, about one-
sixth the amount that can be withdrawn under existing Texas water rights, and about one-fifth of expected
average annual diversions from the LBCR.
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Also, these yields do not account for environmental flows in the Sulphur River Basin, which have not yet
been developed by the State of Texas. With environmental flows applied, the additional yield would be
even less. To tap into this potential water supply, NTMWD would need to apply for a Texas water right
both for the additional storage and the additional diversion. As in the case of Lake Lavon above, this
water right would be the most junior in priority, so that if a drought worse than the drought of record were
to occur, this water right would be affected prior to senior water rights.

USACE partners with other agencies to manage the lands around Lake Chapman for fish and wildlife
management and recreational purposes. Over 3,200 acres of bottomland hardwoods and wetlands would
be inundated with the reallocation (Kiel, 2014b). Moreover, conversion of flood storage to water supply
also would reduce the flood protection that the reservoir currently provides for local residents. As in the
case of Lake Lavon above, Congressional action would be required to reallocate flood storage in excess
of 50,000 AF.

This alternative provides less than 20% of the yield of Lower Bois d’Arc Creek Reservoir. It cannot be
implemented within the timeframe needed for the water. To receive Congressional approval, conduct the
necessary studies, and obtain a Texas water right could take 10 to 15 years, assuming Congressional
approval is granted. There are risks associated with the reliability of this supply during drought and risks
associated with potential diminished flood control capacity during wet periods. This is not a practicable
alternative to the Lower Bois d’Arc Creek Reservoir.

Evaluation according to listed criteria

e Environmental impacts — Fewer impacts on habitat than LBCR because it is an existing facility.
However, inundating 3,200 acres now used for wildlife habitat and recreation is not a trivial
impact. There are risks to surrounding residents associated with potential diminished flood
control capacity during wet periods.

e Carbon footprint — Per unit of water delivered, roughly comparable to LBCR.

o  Water quality — Adequate.

e Purpose and Need/Adeqguacy of supply — Reallocation of flood storage in Lake Chapman would
provide only about 20 percent or less of the yield of the LBCR, insufficient to meet NTMWD’s
needs.

e Economic cost — Unknown, but much less than LBCR.

¢ Reliability and availability — As indicated above, any water right issued by Texas would be junior
in priority, and thus vulnerable to disruption during severe droughts.

o Time to implementation —This alternative could not be implemented within the timeframe during
which the water is needed by NTMWD. To receive Congressional approval, conduct the
necessary engineering and environmental studies, and obtain a Texas water right could take 10-15
years, even assuming authorization is received from Congress.

e Need for partners — Not needed.
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In sum, reallocating flood storage to water supply in Lake Jim Chapman is not a viable alternative to the
LCBCR. It would only provide about 20 percent of LBCR’s expected yield. It cannot be implemented
within the timeframe needed for the water. It entails risks associated with the reliability of this supply
during drought as well as risks to residents from a potential reduction in flood control capacity during
storm events.

Reallocation of Storage at Other Reservoirs in the Region

Other reservoirs in the general vicinity of the NTMWD service area include Lakes Ray Hubbard, Ray
Roberts, Lewisville, Tawakoni and Fork. Lakes Ray Roberts and Lewisville are owned and operated by
the USACE. The City of Dallas owns and operates Lake Ray Hubbard and the Sabine River Authority
owns and operates Lakes Tawakoni and Fork. All five lakes are used by the City of Dallas for water
supply (Kiel, 2014b).

Three of these lakes — Hubbard, Tawakoni and Fork — are used exclusively for water supply and do not
have dedicated flood storage. The two lakes owned and operated by the USACE do have dedicated flood
storage; however, both are located in urban environments where flood protection is an important
consideration. Conversion of flood storage to water supply would likely reduce the flood protection that
these lakes currently provide. In the case of those lakes with no flood storage — Hubbard, Tawakoni and
Fork — existing homes and businesses have developed around the lakes that would be inundated were the
water conservation pool to be raised. This would almost certainly generate intense political opposition to
raising the conservation pool water level to increase water supply storage.

Based on the analyses for Lakes Lavon and Chapman, the anticipated increase in yield associated with
increased storage for water supply at these existing lakes in the region would be relatively small. This is
because, as a rule, existing reservoirs are for the most part optimally sized and fully permitted.
Reallocation of these reservoirs individually or as a group does not constitute a practical alternative to
LBCR because they can neither provide the amount of water supply needed, nor within the time period
required. There would probably be strong opposition both at the local and Congressional levels. Finally,
there would likely be an unacceptable increase in the flood hazard from any reallocation of storage
capacity at other lakes in the region.

Lake Texoma Alternatives

As described in Chapter 1 of this EIS, Lake Texoma is a large existing USACE reservoir on the Red
River bordering Texas and Oklahoma. NTMWD has a 1986 water right to divert 84,000 acre-feet per
year of water from Lake Texoma, and use 77,300 of this amount through the bed and banks of Lake
Lavon (after an allowance of 6,700 acre-feet per year in channel losses moving the water from Lake
Texoma to Lake Lavon, a distance of approximately 54 miles. Water from Lake Texoma is relatively
high in naturally-occurring dissolved salts. Currently, the NTMWD blends Lake Texoma water with its
other sources to make it suitable for municipal use (Freese and Nichols, 2008a).

The U.S. Congress has authorized the reallocation of 150,000 acre-feet of storage in Lake Texoma from
hydroelectric power generation to municipal use in Texas, with 50,000 acre-feet reserved for the Greater
Texoma Utility Authority (GTUA). The NTMWD negotiated a contract with the Tulsa District for the
remaining 100,000 acre-feet of storage in Lake Texoma authorized for Texas in April 2010, having been
granted a state of Texas water right in November 2006 to impound and divert this water. The permit
specifically states that this water cannot be placed in Lake Lavon. This water contains elevated levels of
dissolved salts (mostly halite, or sodium chloride — NaCl, which is common table or “rock” salt) from
natural, 230-million year old Permian Period brine deposits upstream in the Red River watershed (Wurbs,
no date). Thus, use of the Lake Texoma water supply will require either, 1) the development of new fresh
water supplies to blend at a treatment facility or, 2) the construction of a new desalination water treatment
facility. These implementation methods are very different and should be considered two different
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alternatives to LBCR (Freese and Nichols, 2008a). Desalination of Lake Texoma water is discussed in
Subsection 2.3.4.4.

Lake Texoma Development with New Fresh Water Supplies

The elevated dissolved salts in Lake Texoma would have certain environmental impacts whether the
water is used by blending or by desalination. Due to environmental concerns and additional costs
associated with large desalination projects, the NTMWD’s preferred use of this water source is to blend
the Texoma water with a new fresh water supply. NTMWD anticipates blending Texoma water in a
constructed balancing reservoir near a treatment facility and not in an existing lake or stream. This would
reduce potential impacts of added high concentrations of dissolved solids to existing lakes or streams
(Freese and Nichols, 2008a). It is assumed that NTMWD would use one part of Lake Texoma supply for
two parts of other imported water. NTMWD would deliver the water directly from Lake Texoma and/or
from the Red River downstream of the lake. Downstream diversions offer the advantage of reduced
levels of dissolved solids (Region C Water Planning Group, 2010).

At present, there are no readily available fresh water supplies in the amount needed to blend with the new
water supply from Lake Texoma, and existing supplies are insufficient to provide a blended water of
acceptable quality for municipal use. Therefore, the blended alternative cannot be implemented without
also implementing another water supply to provide new fresh water to the NTMWD. NTMWD intends to
eventually make use of water supplies from this source, but only after developing other adequate fresh
water sources, such as LBCR (Freese and Nichols, 2008a). Blending is not a viable, practicable
alternative to LBCR in the next two decades without first acquiring another water supply source.

Evaluation according to listed criteria

o Environmental impacts — No impacts on habitat at Lake Texoma because it is an existing facility.
May impact habitats at site of new or modified reservoir used to provide water for blending.

e Carbon footprint — Per unit of water delivered, greater than LBCR due to longer distance.

o  Water quality — Problematic because of high dissolved salt content, requiring blending.

e Purpose and Need/Adequacy of supply — Unable to meet purpose and need or provide adequate
water supply for NTMWD because of insufficient supplies of lower-dissolved-salt water to use
for blending with Texoma water.

o Economic cost — Potentially cheaper, provided water were available for blending.

o Reliability and availability — Both reliable and available.

o Time to implementation —Uncertain. Would require Congressional authorization, IBT, contract
with USACE, and state water right.

e Need for partners — Unknown.

Toledo Bend Reservoir Alternative

Toledo Bend Reservoir extends for about 65 miles along the Sabine River on the Texas-Louisiana state
line to the southeast of Dallas (Figure 2-22). The Toledo Bend Project was originally conceived, licensed
(in 1963), and developed primarily as a water supply reservoir, with hydroelectricity and recreation as
secondary purposes. By surface area, Toledo Bend Reservoir is the largest man-made water body in the
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Figure 2-22. Toledo Bend Reservoir location map
Source: Region C Study Commission, 2010
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South and fifth-largest in the entire U.S., with water normally covering 185,000 acres; the reservoir has a
controlled storage capacity of 4,477,000 acre-feet (SRA, no date-b).

The total permitted supply from this source for Texas is 750,000 AFY. The Sabine River Authority
(SRA) of Texas operates the Texas portion of this lake. In both the 2012 Texas State Water Plan and the
2011 Region C Water Plan transport of water from Toledo Bend Reservoir to the North Texas area is a
recommended joint strategy for the NTMWD, Tarrant Regional Water District, and the SRA. This
project, as presented in the 2012 Texas State Water Plan, would provide 200,000 AFY for NTMWD
(Region C Water Planning Group, 2010; Region C Study Commission, 2010).

This alternative would require multiple transmission pipelines to transport the water approximately 200
miles to North Texas. The current concept for this project includes the use and storage of existing
reservoirs as part of the transmission system. This transfer of water is anticipated to have a low to
medium low impact to the receiving reservoirs. A long series of interconnected pipelines would have
linear impacts on lands they would traverse. Most of these direct impacts would be temporary, while the
pipeline is being laid; a few would be permanent. Impacts to habitat would be minor to at most moderate;
most of the habitats traversed are already altered or agricultural, although there is a chance that the Sabine
National Forest would have to be crossed. Where natural habitats do occur (e.g., woodlands, grasslands,
wetlands) the main potential permanent impact would be habitat fragmentation, which degrades but does
not destroy natural habitats and their values for wildlife and wild flora. A number of pump stations would
be required, each of which would have a modest direct footprint. In addition, pumping substantial
quantities of water such a long distance requires significant amounts of electrical energy, the production
of which may contribute incidentally to air pollution or greenhouse gas emissions, if fossil fuels (natural
gas or coal) are used to generate this electricity.

While this strategy would likely have fewer initial environmental impacts than the construction of a new
reservoir, it would have greater capital costs and energy usage associated with the long transmission
pipelines. The unit cost (capital cost per thousand gallons delivered) of this alternative is estimated to be
more than twice that of LBCR (Region C Water Planning Group, 2010). NTMWAD’s share of the
estimated pumping costs for this alternative is nearly $38 million per year for 200,000 AFY. For a
comparable quantity of water supply from the LBCR (126,200 AFY), the estimated pumping costs for
water from Toledo Bend Reservoir would be approximately $24 million as compared to $4.6 million from
LBCR, more than five times as much. (These costs assume electricity priced at $0.09 per kilowatt-hour.)
As energy costs continue to increase, the operating costs for water from Toledo Bend Reservoir would
increase by a larger amount than estimated for the LBCR. The higher energy usage also places additional
burdens on existing and future electrical generating facilities, which creates additional environmental
impacts to those directly associated with this project (Freese and Nichols, 2008a). For example, a
comparison of long-term (100-year) carbon-equivalent emissions (including carbon dioxide, methane, and
nitrous oxide) between the Toledo Bend pipeline, LBCR, and other alternatives showed that Toledo Bend
had by far the highest cumulative emissions due to its greater energy requirements (Kirksey et al., 2011).

Evaluation according to listed criteria
o Environmental impacts — In spite of the long pipeline and need to pass through Sabine National

Forest, overall permanent impacts on valuable habitats would be less for the Toledo Bend
Reservoir Alternative than for LBCR.

o Carbon footprint — Per unit of water delivered, would be much higher than LBCR due to the
much longer distance water would have to be pumped.
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o Water quality — Key water quality parameters are rated as low by the Region C Water Planning
Group (2010).

e Purpose and Need/Adequacy of supply — The Toledo Bend Reservoir Alternative could meet the
purpose and need because it can supply more than enough water for NTMWD’s mid-term needs
(200,000 AFY).

e Economic cost — Cost per thousand gallons would be approximately double that of LBCR.

o Reliability and availability — Reliability rated as high by the Region C Water Planning Group
(2010).

o Time to implementation —Likely longer than for LBCR due to length of pipeline and complexity
of institutional arrangements. It would require an IBT and agreements with multiple users.

o Need for partners - NTMWD would likely need to partner with TRWD and Sabine River
Authority.

In sum, the Toledo Bend project is not a practicable alternative to the Proposed Action because it has
significantly higher capital costs, greater energy usage and associated carbon dioxide (greenhouse gas)
emissions, and higher long-term operating costs than the costs for the LBCR.

Water from Oklahoma Alternative

Yet another potential alternative is transport and use of water from Oklahoma. The 2011 Region C Water
Plan estimates that it is comparable in cost with the LBCR (Region C Water Planning Group, 2010). In
2002, however, the Oklahoma Legislature placed a moratorium on out-of-state water sales. The
moratorium was replaced in 2009 by a requirement that the Oklahoma Legislature approve any out-of-
state water sales. Assuming the Legislature was to approve water sales to Texas in the future, both the
2012 Texas State Water Plan and 2011 Region C Water Plan recommend that the NTMWD, the TRWD,
and the UTRWD jointly develop a project to use water from Oklahoma. The recommended project is
planned for 2060 and includes 50,000 AFY each for TRWD and NTMWD and 15,000 acre-feet per year
for UTRWD (Freese and Nichols, 2008a).

The TRWD, UTRWD and NTMWD have each submitted water rights applications for water in
Oklahoma. NTMWD has applied for water from the Kiamichi River, Muddy Boggy Creek and stored
water in Lake Hugo. At this time, the state cannot act upon these permits without further direction from
the Oklahoma Legislature or the judicial system.

If the Oklahoma Water Resources Board were to grant an Oklahoma water rights permit, the NTMWD
would also need to obtain a Section 401 water quality certification if Oklahoma water were to be
discharged to a Texas stream or lake, and a Section 404 permit for the diversion structure. Depending
upon the source of water and its diversion location, a transmission system would be needed to the
NTMWD’s service area.

Due to the uncertainty regarding the Oklahoma moratorium on export of water to Texas and the uncertain
status of the Oklahoma water rights permit, this strategy would likely not be able deliver water in a timely
manner to meet the NTMWD’s near-term (10-20 year) water needs.
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Lake O’ the Pines Alternative

Lake O’ the Pines is an existing USACE reservoir in the Cypress River Basin, about 81 miles upstream of
its confluence with the Red River in Louisiana (Figure 2-23). Authorized in 1946, the reservoir was
created as part of the overall plan for flood control in the Red River Basin below Denison Dam. Outdoor
recreation and water supply were added as purposes during construction (USACE, 2007). Its Texas water
rights are held by the Northeast Texas Municipal Water District (NETMWD). The NTMWD has
investigated the possibility of purchasing supplies in excess of local needs from the Cypress Basin.
According to the 2012 Texas State Water Plan and the 2011 Region C Water Plan there could be as much
as 89,600 AFY available for export from the basin. However, there are competing interests for this
supply, including increased demands for steam electric power in the vicinity of this lake (northeast
Texas). The 2011 Region C plan does not recommend it for any Region C supplier.

Figure 2-23. Ferrell's Bridge Dam at Lake O’ the Pines
USACE photo

Development of this source would require contracts with the NETMWD and other Cypress River Basin
suppliers with excess water supplies. Presently, the NETMWD and other suppliers have not committed to
selling this amount of water. The NETMWD has recently entered into an agreement with the Caddo Lake
Institute to provide water downstream of the dam, potentially reducing the available supply for export.

Evaluation according to listed criteria
e Environmental impacts — According to the Region C Water Planning Group (2010),

environmental, natural resources, and rural/agricultural impacts would all be low, in good part
because the dam and reservoir are pre-existing.

e Carbon footprint — Per unit of water delivered, would be much higher (about double) than LBCR
due to the much longer distance water would have to be pumped.

e Water quality — Key water quality parameters are rated as low to medium-low by the Region C
Water Planning Group (2010).
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e Purpose and Need/Adequacy of supply — The Lake O’ the Pines Alternative could supply about %
of the water (89,600 AFY) that LBCR could, partially meeting the purpose and need.

e Economic cost — Cost per thousand gallons of water would be almost one dollar greater that of
LBCR (about 70 percent higher).

o Reliability and availability — Reliability rated as high by the Region C Water Planning Group
(2010).

e Time to implementation —Likely longer than for LBCR due to length of pipeline and complexity
of institutional arrangements. It would require an IBT and agreements with multiple users,
renegotiating existing contracts, and a contract with NETMWAD. All of these steps are time-
consuming and potentially obstacles to this project being brought to fruition.

e Need for partners - NTMWD may need to partner with DWU and/or TRWD.

Lake O’ the Pines is about 120 miles from the North Texas region, and this distance, the limited supply it
would provide, and uncertainty concerning the need to reach agreements with existing water rights
holders, all make this supply uncertain and impractical as an alternative to LBCR.

Wright Patman Lake Alternatives

Wright Patman Lake is an existing reservoir in the Sulphur River Basin, owned and operated by the
USACE. Itis about 150 miles from the NTMWD. The City of Texarkana has contracted with the
USACE for storage in the lake and a supply of 13 MGD (14,568 AFY). Texarkana holds a state of Texas
water right permit to use up to 180,000 AFY from the reservoir. However, to obtain a reliable supply of
this amount, Texarkana would have to activate a contract with the USACE to increase the conservation
storage in the lake. Implementation of this contract would require an environmental evaluation of the
change in operation of the reservoir as required by NEPA. The USACE contract specifies that the
maximum supply from this operational change is 84 MGD, or about 94,132 AFY, resulting in a total
supply of 108,800 AFY (Freese and Nichols, 2008a).

Accessing the full 180,000 acre-feet per year in the Texas water right would require additional
modifications to the USACE contract. There are three different strategies by which water could be made
available from Wright Patman Lake to NTMWD:

e Water could be purchased from the City of Texarkana under its existing water right.

e Flood storage in Wright Patman Lake could be converted to conservation storage, and the
NTMWD could use the increased yield.

¢ Wright Patman Lake could be operated as a system with Jim Chapman Lake (aka Cooper Lake)
upstream to further increase yield.

The cost for each of these options is more than the estimated costs for LBCR (Region C Water Planning
Group, 2010). Other difficulties and considerations impede the implementation and viability of each of
these options. For these reasons, the Region C Water Planning Group (2010) did not list the Wright
Patman Lake alternatives as recommended strategies but as alternative ones.
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Purchase Water from Texarkana

Of the 180,000 acre-feet per year for which Texarkana currently has a water right, it could sell 100,000
acre-feet per year and still have sufficient supplies to meet its projected needs. Development of this
supply would require activating the contract between Texarkana and the USACE for additional
conservation storage, which would require environmental studies and mitigation. This option would
require Texarkana to be willing to sell water to NTMWD, which to date, it has not committed to doing
(Freese and Nichols, 2008a).

Raise Flood Pool of Lake Wright Patman

Increasing the conservation storage in Wright Patman Lake to elevation 228.6 feet MSL and allowing for
diversions to as low as elevation 215.3 feet MSL would increase the yield of the project to about 364,000
AFY (Freese and Nichols, 2003; Region C Water Planning Group, 2010). In this analysis, it was
assumed that 180,000 AFY of the additional supply developed could be made available to water suppliers
in North Texas. The remainder of the supply would be reserved for local use. The studies found that
increasing the elevation above 228.6 feet MSL would inundate portions of the White Oak Creek
Mitigation Area, located upstream from Wright Patman Lake. (Approximately 500 acres of the
mitigation area are below elevation 230 feet MSL, and about 3,800 acres are below elevation 240 feet
MSL.) This strategy would require changes to the USACE operation of Wright Patman. Also, this
strategy is recommended for Dallas in the City’s long-range water supply plan and the 2007 and 2012
Texas State Water Plans and the 2011 Region C Water Plan. Due to the available quantity of water from
this source, it is unlikely that both NTMWD and Dallas would pursue this strategy.

Purchase from Texarkana, Raise Flood Pool, and System Operation

System operation of Wright Patman Lake and Jim Chapman Lake could increase the joint yield from the
two projects by about 108,000 acre-feet per year (Freese and Nichols, 2008a). The combination of
purchasing water from Texarkana, converting flood storage to conservation storage, and system operation
with Jim Chapman Lake could make 390,000 acre-feet per year available from Wright Patman Lake. The
2012 State Water Plan and the 2011 Region C Water Plan assumed that this strategy would be developed
jointly with multiple water providers in North Texas. The amount of supply for the NTMWD would be
130,000 acre-feet per year. Other suppliers have not committed to participating with this strategy.

In addition to the inherent uncertainty associated with a multiplicity of possible participants, this option
would have the same implementation and environmental concerns noted for the other Wright Patman
alternatives — contractual changes between the USACE and Texarkana, willing sellers, impacts to the
White Oak Mitigation Area, changes to USACE operations of the lake, and conflicts with other potential
users (Freese and Nichols, 2008a).

Evaluation according to listed criteria

e Environmental impacts — According to the Region C Water Planning Group (2010),
environmental and natural resources impacts of the Wright Patman Lake alternatives would be
medium to medium-low, while rural/agricultural impacts would be low, in good part because the
dam and reservoir are already in place, though some potential modifications could impact
habitats.

e Carbon footprint — Per unit of water delivered, would be much higher (roughly double) than
LBCR due to the much longer distance water would have to be pumped.

o Water quality — Key water quality parameters are rated as medium-low by the Region C Water
Planning Group (2010).
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e Purpose and Need/Adequacy of supply — More than enough water could possibly be made
available from the Wright Patman alternatives to meet NTMWD’s needs.

e Economic cost — Cost per thousand gallons of water for the three options considered range from
$1.67 to $2.49, compared to $1.33 for LBCR.

o Reliability and availability — Reliability is rated as high by the Region C Water Planning Group
(2010). However, availability is in question, due to the need to cooperate with multiple partners
and to reach an agreement with the existing water rights holders.

o Time to implementation —Likely longer than for LBCR due to length of pipeline and complexity
of institutional arrangements. It would require an IBT and agreements with multiple users. It
would require an IBT, a contract with USACE, a contract with Texarkana, and a new or amended
water right permit.

o Need for partners - NTMWD may need to partner with DWU , TRWD, and/or Texarkana.

In sum, due to the uncertainty of reaching contractual agreements with existing water rights holders, the
environmental impacts to the White Oak Mitigation Area and surrounding area of raising the flood pool,
potential conflicts with other water suppliers, and the higher operational costs, water supply from Wright
Patman Lake is not considered a practicable alternative to LBCR within the specified near-to mid-term
time frame.

Lake Livingston Alternative

Lake Livingston is an existing reservoir on the Trinity River in Region H. The larger portion of the lake
is located in Polk and San Jacinto Counties. The Trinity River Authority (TRA) and the City of Houston
hold the water rights for this reservoir. The TRA has indicated that as much as 200,000 acre-feet per year
of its water might be available to water suppliers in Region C from the lake (Region C Water Planning
Group, 2010). Because it is an existing supply from an existing reservoir, the on-site environmental
impacts of utilizing this water management strategy would be relatively low (Region C Water Planning
Group, 2010). However, according to the 2007 and 2012 State Water Plans, much of this available
supply is expected to be used to meet projected needs in the greater Houston area and would not be
available for NTMWD. Furthermore, the 2011 Region C Water Plan indicates that water from Lake
Livingston is not a recommended strategy for any Region C supplier. The Region C Water Planning
Group (2010) does list it as an alternative strategy for NTMD.

Lake Livingston is located about 180 miles from the North Texas service area. Due to the distance to
NTMWD, and the need to build and operate a long raw water pipeline, this alternative would cost more
than twice as much as LBCR (Region C Water Planning Group, 2010). It would also entail greater
energy use (for pumping) and greenhouse gas emissions. The higher costs of this alternative and the
competition with other users for the supply it could provide make it much less desirable than the proposed
action to meet NTMWND’s purpose and need.

Evaluation according to listed criteria

e Environmental impacts — According to the Region C Water Planning Group (2010),
environmental, natural resources, and agricultural/rural impacts of the Lake Livingstone
Alternative would all be low, primarily because the dam and reservoir are already in place; most
impacts would be due to the construction and maintenance of a long pipeline.
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e Carbon footprint — Per unit of water delivered, would be much higher than LBCR due to the
much longer distance water would have to be pumped, equal or greater to the distance to Toledo
Bend Reservoir.

o Wiater quality — Key water quality parameters are rated as low by the Region C Water Planning
Group (2010).

e Purpose and Need/Adequacy of supply — Hypothetically, more than enough water could possibly
be made available from the Lake Livingston Alternative (200,000 AFY) to meet NTMWD’s
needs.

e Economic cost — Unit cost (per thousand gallons of water) would be much higher for this
alternative than for LBCR: $3.38 versus $1.33 (with debt service), and $1.03 versus $0.21 (after
debt service).

¢ Reliability and availability — Reliability is rated as high by the Region C Water Planning Group
(2010). However, availability is questionable, due to growing water needs to the south (greater
Houston are) closer to this reservoir.

o Time to implementation —Likely longer than for LBCR due to length of pipeline and complexity
of institutional arrangements. It would require a contract with TRA.

o Need for partners - NTMWD may need to partner with DWU and/or TRWD.

In sum, this alternative is impractical because of the much greater distance, unit cost, greenhouse gas
emissions, and uncertain future availability.

Sam Rayburn Reservoir/Lake B.A. Steinhagen Alternative

Sam Rayburn Reservoir is an existing USACE reservoir on the Angelina River in the Neches River Basin.
Lake B.A. Steinhagen is located on the Neches River downstream from Sam Rayburn Reservoir. During
the development of the 2007 Texas State Water Plan, the Lower Neches Valley Authority, which holds
Texas water rights in both reservoirs, indicated that as much as 200,000 acre-feet per year might be
available to water suppliers in North Texas. So as to preserve hydropower generation from Sam Rayburn
Reservoir, the Lower Neches Valley Authority wants the water to be diverted from Lake B.A. Steinhagen,
which is about 200 miles from the North Texas region. Because of the long distance, this is a relatively
expensive source of supply for NTMWD. There also has been recent interest in supplies from Sam
Rayburn Reservoir/ Lake B.A. Steinhagen from other users (Freese and Nichols, 2008a).

This particular strategy was considered in the 2007 Texas State Water Plan but was not even listed in the
2011 Region C Water Plan due to excessive cost and unavailability for water suppliers in Region C. As
with the other alternatives involving the need to construct and operate long water pipelines with attendant
pumping stations, this strategy would entail greater greenhouse gas emissions.

Other Existing Lakes

Other existing lakes in the vicinity of NTMWD service area include Lake Ray Hubbard, Ray Roberts
Lake, Lewisville Lake, Lake Grapevine, Lake Fork, Cedar Creek Reservoir, Richland-Chambers
Reservoir and Lake Palestine. However, each of these sources is fully committed to its existing
customers. Lakes Ray Hubbard, Ray Roberts, Lewisville, Grapevine, Fork and Palestine are water supply
sources for the City of Dallas, and these sources are needed to meet the demands of the City, its
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customers and other holders of water rights in the lakes. Cedar Creek and Richland-Chambers reservoirs
are owned and operated by the TRWD. These water sources are fully committed to meet the water
demands of the TRWD (Freese and Nichols, 2008a). Thus, none of these existing lakes is able to meet
the purpose and need of the proposed action.

2.3.4.3 New Groundwater Supplies

The TWDB created 16 Groundwater Management Areas (GMAS) in Texas. GMA 8 covers all of Region
C except for Jack County, Henderson County, and a small portion of Navarro County (Region C Water
Planning Group, 2010).

The GMAs are responsible for developing Desired Future Conditions (DFCs) for aquifers within their
respective areas. DFCs are defined in the Texas Administrative Code as the desired, quantified condition
of groundwater resources (such as water levels, water quality, spring flows, or volumes) for a specified
aquifer within a management area at a specified time or times in the future. TWDB then quantifies
Managed Available Groundwater (MAG) based on the DFCs provided by the GMAs. The MAG is the
amount of groundwater that models predict may be produced under a permit to meet or "achieve" the
DFC established by the GMA for that particular aquifer.

Figure 2-24 show the major aquifers of Texas, three of which are discussed below: Ogallala, Carrizo-
Wilcox, and Trinity.

Ogallala Aquifer Groundwater Alternative

Mesa Water, Incorporated, has been interested in selling groundwater from the Ogallala Aquifer in
Roberts County to water suppliers in North Texas. Roberts County is located in the Panhandle of Texas.
Mesa Water controlled rights to groundwater in Roberts County with options for additional supply and
has permits from the local groundwater conservation district to export groundwater. Mesa Water has sold
these rights to the Canadian River Municipal Water Authority. With the completion of the sale on June
23, 2011, this water supply alternative is no longer available to the NTMWD.

Carrizo-Wilcox Aquifer Groundwater Alternative

The Carrizo-Wilcox Aquifer covers a large area of east, central, and south Texas (Figure 2-21).
Organizations and individuals have been studying the development and export potential of water supplies
in Brazos County and surrounding counties. Brazos County is about 150 miles from the NTMWD service
area. Because of this distance — over which a pipeline would have to be built and operated, including
pumping costs — this alternative is a relatively expensive source of supply for the NTMWD. Moreover,
the Bureau of Economic Geology (BEG) has identified a potential conflict for the Carrizo-Wilcox Aquifer
in Brazos County in 2020 because the sum of the county’s currently available supplies and water
management strategies exceeds the MAG in that year (BEG, 2011). MAG values are smaller than
previous estimates of availability and the water supply potentially available for export from the Carrizo-
Wilcox Aquifer in Brazos County is thus reduced. Overall, due to high cost considerations, uncertain
availability, and competition for this water source, the Carrizo-Wilcox groundwater alternative is not
considered a practicable alternative to the Proposed Action.

Other Groundwater Supplies in Region C

Two major aquifers and four minor aquifers supply groundwater in Region C. The two major aquifers are
the Trinity and aforementioned Carrizo-Wilcox. The four minor aquifers are the Woodbine, Queen City,
Nacatoch, and locally undifferentiated formations referred to collectively as “other aquifer.”
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Figure 2-24. Major aquifers of Texas
Source: TWDB, no date-b

In all of Region C, an estimated 146,152 AFY of groundwater is hypothetically available in perpetuity,
which is more than the estimated firm yield of 126,200 AFY for the LBCR. However, many providers
and users compete for this water already, and little additional water supply is actually available from
Region C aquifers. In addition, the TCEQ has designated a ten-county area within Region C as a priority
groundwater management area (PGMA) due to excessive declines in groundwater in the region. The
Region C Water Planning Group (2010) does not even list Region C aquifers among the scores of
“Potentially Feasible Water Management Strategies for Wholesale Water Providers” in Table O.1 of
Appendix O of the 2011 Region C Water Plan. Thus, this is not a feasible alternative for NTMWD.
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2.3.4.4 Desalination of Brackish Water

Desalination of Lake Texoma Water

As discussed above in Section 2.3.4.2, water from Lake Texoma is relatively high in dissolved salts. One
option that would allow use of this water for municipal purposes is to desalinate the water using reverse
0smosis water treatment or another similar treatment method. Reverse osmosis is an expensive and
energy-intensive process. Desalination can result in losses of up to one-third of the raw supply to the
treatment process and require disposal of over 30 MGD of highly saline water. Disposal options include
deep injection wells, discharge to a stream or the ocean, or evaporation ponds. Each of these disposal
options would require additional environmental studies of potential impacts.

Desalination is also a more expensive strategy than blending, and there are considerable uncertainties in
the operation and long-term costs of a large-scale desalination facility. The estimated costs for
desalination of water from Lake Texoma are based on current cost information for large desalination
facilities. The cost is over $3.00 per thousand gallons of treated water, over twice as expensive as LBCR
(Region C Water Planning Group, 2010). However, these costs are more uncertain than other cost
estimates developed for the potential alternatives for the following reasons:

e There is not an established track record of success in the development of large brackish water
desalination facilities.

e Most of the large desalination facilities built to date are located on or near the coast.

e Ifa100-million-gallon-per-day or larger plant were to be developed for Lake Texoma water, it
would be the largest inland desalination facility in the world. To date, large-scale inland
desalination facilities (greater than 50 MGD) have not been permitted or constructed anywhere in
Texas. The Fort Bliss/ El Paso Water Utilities desalination facility, which is the largest inland
desalination plant in Texas, produces 27.5 MGD.

e The method, cost and regulatory requirements of brine disposal for such a facility are uncertain.
Due to this uncertainty, brine disposal has the potential to significantly increase the estimated cost
for desalination. Deep well injection would probably require multiple sites to accommodate the
quantity of discharge required, and large-volume discharges of brine to surface water would be
quite difficult to permit. Building a pipeline for disposal in the ocean would be prohibitively
expensive and still